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ABSTRACT 


This thesis examines the requirement for a Management 
Information and Control System (MICS) by the Sidewinder 
Program Office at the Naval Weapons Center (NWC), China 
Lake, California. Specifically, it examines the need and 
criteria for a MICS to adequately fulfill the control and 
planning aspects of the program management process at the 
Sidewinder Program Office at NWC (SPO/NWC). The thesis dis- 
cusses the considerations and criteria appropriate for a 
viable MICS in general application and examines the existing 
SPO/NWC environment and MICS. Roles, responsibilities, 
information flows, and controls with respect to the SPO/NWC 
are identified. The authors stipulate the information and 
control requirements necessary to ensure successful SPO/NWC 
accomplishment of responsibilities and evaluate the current 
system in light of these requirements. The current system 
is found to be inadequate and the authors present a con- 
ceptual model of a MICS for the SPO/NWC which would provide 
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A. BACKGROUND 


1. The Matrix Organization and Program Manager 
Conce pe. 


Project management 1s the central organizational 
device for integrating the effort required to develop weap- 
ons systems within the Department of the Navy. The primary 
characteristic of project management 1s organization by 
meroose and Output in contrast to organization around func- 
tions, skills or disciplines as found elsewhere in govern- 
ment and in industry. Both types of organizations are used 
in Navy Weapon Systems Acquisition and are essential to 
effective and economical weapon systems development and 
procurement. The functional organization 1S superior for 
advancing the state of the art. It brings together the 
skills, equipment and physical facilities required for 
effective performance. The project management concept of 
organization by purpose is necessary for the coordination 
Sm@emintegration of the output of the functional organization 
in Order to insure that desired program purposes are accom- 
plished. 

2. Management Control and Information. 

Management control over all aspects of the project 

is delegated to the Program Manager in the program charter 


issued by the cognizant authority and is vital to the 
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efficient and effective functioning of a Program Office. 
Having the authority for program control and actually achiev- 
ing effective program control is, particularly within a 
matrix configuration, another matter. Since he does not 

have line authority over individuals outside the Program 
Office, the Program Manager's task is one of exercising 

tact, diplomacy and leadership in enlisting the cooperation 
of both seniors and subordinates in the functional organiza- 
tions that actually provide the support for the program. 

The degree of management control and its effective- 
ness is directly proportional to the information flow to and 
from the program office. Information exchanges upward, 
downward and laterally must be established and nurtured. 

The outward information flow provides the guidelines to 
accomplish the goals of the program office. In order for 
this tool to be effective, however, information must be fed 
Baek €O the program office. This is the information used in 
management appraisal - assessing the effectiveness of exist- 
ing policies, developing and evaluating policy changes, 
measuring progress, replanning, rescheduling and all the 
Other activities necessary in accomplishing objectives and 
utilizing government and contractor resources to the fullest 
extent possible. The existence of this "closed-loop" charac- 
teristic in the information flow is essential for successful 


program management. 
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An effective "directive and reporting" system, 
while an important aspect of communication, will not suffice 
for an information system in program management. The pre- 
paration time alone for such documents obviates their use in 
real-time program management. A successful program office 
will utilize a combination of communication methods - letter, 
message, telephone, telecopier, film, conferences, etc. 
Building an information network and maintaining its effec- 
tiveness is essential to the successful accomplishment of 
the primary tasks of the Program Manager. 

ote wince. sOgnal Management - 
a. Organizational Relationships 

Project management in the Naval Air Systems 
Command (NAVAIR) cuts across the functional organization 
under the Chief of Naval Material (CNM) and serves as a 
meagle point Of contact and effort to get the job done. 
Project managers operate under charters issued by CNM or by 
the Commander of a Systems Command. NAVAIR has cognizance 
for the Sidewinder missile and the Infrared Missiles Program 
Manager (PMA-259), is chartered by and reports directly to 
the Commander of the Naval Air Systems Command. The project 
charter prescribes the scope of authority, responsibility 
and operating relationships of PMA-259. 

The Sidewinder Program Office at the Naval 
Weapons Center (SPO/NWC) at China Lake, is also organized 
around a project management matrix concept. The project 


Management approach is used to provide an integrated, single 
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point-of-contact at the Naval Weapons Center (NWC) and 
maintain the emphasis on output required to bring a new 
weapon into operational service. The SPO/NWC provides this 
interface and point-of-contact between NWC and other DoD 
and/or civilian activities. The SPO/NWC is also the inter- 
face for the program to the functional codes within NWC 
which actually provide the services and accomplish the tasks 
required. 

The SPO/NWC is administratively located in 
the Engineering DeSign Division of the Engineering Depart- 
ment. The SPO/NWC tasks and funds continuing efforts in 
several divisions/departments throughout NWC. Other branches 
are intermittently tasked to support the analysis, design, 
testing, and evaluation functions necessary to put the 
Sidewinder missile system into Navy and Air Force arsenals. 

b. Role and Responsibility of SPO/NWC 

NWC is tasked with the responsibility for the 
technical support of the Sidewinder missile (AIM-9) systems 
by NAVAIR. This technical support task is comprised of 
production support, development, testing, and Integrated 
Meeestics Support (ILS) functions. In order to accomplish 
these fundamental functions, tremendous coordination is 
required between NWC and NAVAIR, Participating Field Activi- 
ties (PFAs), co-sponsoring Air Force activities, and primary 
and secondary source contractors for AIM-9 hardware and 
software. In addition, the coordination of tasks distri- 


buted among the NWC functional codes must be accomplished. 
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SPO/NWC provides the coordination required in both these 
areas. 

Overall responsibility for tasking and fund- 
ing commitments are received by the SPO/NWC in the form of 
AIRTASK and Work Unit Assignment documents from NAVAIR and 
Project Orders from other Navy and Air Force field activi- 
ties. The SPO/NWC release-to-work documents are Task Agree- 
ments to the NWC supporting codes, Project Orders to other 
field activities and contracts to civilian industry. 

c. The Management Information and Control Prob- 
lem Within SPO/NWC 

The myriad of technical, operational, finan- 
cial and administrative details involved in managing the 
AIM-9 program at NWC, are handled by the twelve individuals 
in the SPO/NWC, and many others throughout the NWC support- 
ing codes. These individuals each maintain personal files 
and records; however, no single file or set of files aggre- 
gates or integrates the information contained in these 
mes. Much of the information flow is verbal, or in in- 
formal notes and memoranda from many different sources and 
On many diverse subjects, which is not captured in any 
formal file for use by the Program Manager. The present 
loss of information through inaccessibility (travel, leave, 
etc.) of key individuals and lack of proper documentation 


results in considerable time being consumed in data searches 
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and duplication of effort. The combination of these situa- 
Iwens results in a lack of overall visibility into total 
organizational workload for planning purposes and insuffi- 
cient control of progress in accomplishment of assigned 


tasks. 


Sie tieotoewisePOTHESIS AND OBJECTIVES 
iy DOr nes 1S). 

The hypothesis of this thesis is that the Program 
Manager concept and utilization of the matrix organization 
technique for program management accentuates the need for a 
comprehensive and timely management control system within 
the context of a program management information system 
(MIS). In particular, the SPO/NWC Manager has a definite 
requirement for a comprehensive, responsive management 
information and control system (MICS) to enable him to 
properly perform the multitude of tasks required of his 
organization. The authors believe that the current control 
system employed at the SPO/NWC is not adequate to fulfill 
the need. It requires an inordinate amount of managerial 
time to monitor task completion and the system is not com- 
prehensive enough to insure that all tasks are monitored. 
In addition, it does not provide adequate visibility to 
allow for proper program planning and allocation of re- 
sources. It is further believed that an improved system 
would be less time consuming and provide information for 


euecesstul program planning and control. 
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Pee OD ecelves 


The objectives of this thesis are: 1) to identify 
and discuss the criteria and considerations appropriate for 
a viable MICS, 2) to examine the existing SPO/NWC environ- 
ment and MICS to identify roles, responsibilities, informa- 
tion flow and controls, 3) to stipulate the information and 
control requirements deemed necessary by the authors to 
insure successful SPO/NWC control, 4) to evaluate the cur- 
rent MICS and ascertain the need for improvement, and 5) to 
recommend a MICS framework for subsequent system design and 


implementation. 


e. METHODOLOGY 
ieee 5OCe'Ss and oCOpe 

The development of MISs has evolved into a process 
much the same as the weapon system acquisition process. 
Current literature calls for a project manager concept 
employing "user-producer" (management-designer) dialog, and 
delineates a system life cycle approach. Although the 
descriptions of this system life cycle range in the litera- 
ture from those with four phases to one model with twelve 
phases, the concepts are the same. The system passes 
through various stages in development from inception to full 
PaeelLizZation. 

One such model of the systems' life cycle was 
presented by J. T. Rigo[1l] and portrayed an eight-phase 
development. The eight phases are depicted in Table I-A. 


This thesis will encompass the first three phases in the 


16 


PHASE 


fart Lation 


Survey 


Requirements 


{ 


Preliminary Design 


Detail Design 


Development 


Implementation 


Evaluation 


EVENTS /TASKS 


Statement of the Problem 
Statement of Objectives 


Statement of Anticipated Benefits 
Documentation of Current Situation 


Stipulation of User Requirements 
Olt Duis 


Identification of Alternative 
Gross Designs 
-inputs, outputs, processing 


Selection of a Gross Design 
Alternative 


Preparation of Functional — 
Specifications 


Cost/Benefit Analysis 


Preparation of System and Program- 
ming Specifications 


Plans for Training, Forms and 
Manual Preparation 


Programs Written 
Hardware Procured 


Forms and Procedures Designed 


System Tested in Parallel with 
Existing System 


Operational Acceptance 


Cost and Performance Evaluated 


Modifications Implemented as 
Required 


INFORMATION SYSTEM DEVELOPMENT STRUCTURE[1] 


TABLE I-A 
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mmoecess and the selection Of a gross design alternative. It 
is felt that this is the extent of the effort which can be 
accomplished within the time constraints imposed and the 
level of technical expertise of the authors. 

Another limitation of the scope of the thesis is 
in the area of the SPO/NWC functions. As indicated pre- 
viously, the SPO/NWC has the responsibility for all techni- 
cal support of the Sidewinder missile system. While the 
problems and objectives described earlier are applicable to 
the total SPO/NWC operation, this thesis will concentrate 
only on the AIM-9L Production Support functions in its 
analysis. This limitation is self-imposed in order to 
reduce the research effort to a level commensurate with time 
Meeerictions. It is felt that this limitation is not detri- 
mental to the overall effort in that AIM-9L Production 
Support represents about forty percent of the SPO/NWC work- 
load and is representative of the remaining efforts in terms 
of management planning and control. 

2. Personal Contact 

Information for this thesis has been gathered 
largely through personal contact with key members of the 
SPO/NWC. One of the authors is the Program Manager of the 
SPO/NWC and the other author made a total of five visits to 
NWC over a period of nearly six months. During these visits, 
management information and control aspects of the program 
were discussed in depth, and pertinent technical features 


were reviewed with key personnel. 
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3. Review of Current Literature 
Basic research was conducted in order to gain 
knowledge and appreciation in the areas of management con- 
trol and planning and management information systems. This 
was accomplished by reviewing current periodicals, books, 
and reports. The more pertinent of the material reviewed is 
listed in the Bibliography. 
4. Analysis 
Decision level analysis and information flow 
analysis were both employed in the evaluation of the facts 
for this thesis. Dachnicmas meee in these analyses included 
organizational charting and information and systems flow 
charting. Input and output volume and frequency data were 


collected by total item count over a designated period. 


D. THESIS ORGANIZATION 

This thesis is organized to coincide with and achieve 
the thesis objectives previously outlined. Chapter II is a 
Survey of the literature search in the areas of planning and 
control and MIS, and includes the design considerations and 
criteria currently held by various authors as appropriate to 
the MICS development process. It presents two conceptual 
frameworks within which to view a MICS and the implications 
of those frameworks upon the MICS in the areas of informa- 
tion requirements, system characteristics, and the system 


design process. The chapter concludes with a discussion of 
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Bereeria £or selection of a MICS type for a specific appli- 
cation. Readers familiar with MICS concepts and capabili- 
ties need not read this chapter. 

Chapter III examines dng eeioktlac SPO/NWC environment 
and MICS. It explores the organizational relationships of 
those activities which interact with the SPO/NWC in the 
Sidewinder Program, and the roles, responsibilities, and 
information flows associated with these relationships. Also 
delineated in this chapter are the processes of task assign- 
ment within these relationships and the current SPO/NWC 
systems utilized for planning and control purposes. This 
chapter represents the Survey Phase of the Rigo MICS develop- 
ment model previously outlined. 

The establishment of the information and control require- 
ments necessary to ensure successful SPO/NWC operation are 
outlined in Chapter IV. First, general goals and objectives 
for a viable SPO/NWC MICS are presented and the current 
information and control systems are evaluated in light of 
those goals and objectives. Secondly, a conceptual model 
for an appropriate SPO/NWC MICS is presented. Thirdly, the 
proposed conceptual model is further defined in terms of 
more specific system outputs, data processing required, and 
data inputs required. Chapter IV is an application of the 
Rigo Requirements Phase to SPO/NWC. 

Finally, Chapter V presents a brief summary of the 
thesis to that point and outlines the conclusions and recom- 


mendations of the authors. 
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IIt. MANAGEMENT INFORMATION AND CONTROL SYSTEMS 


DESIGN CONSIDERATIONS AND CRITERIA 


A. BACKGROUND 

A comprehensive search of current literature was under- 
taken to determine if a model for the design of management 
information and control systems existed. For this thesis, 
the term "model" is defined as a set of formulae or consid- 
erations which when entered with appropriate data would 
result in a specific MICS design. No such model was found. 
What was discovered was a recurring description of the 
process of MICS development as briefly outlined in the 
methodology and the stipulation of certain information 
characteristics and classifications and system characteris- 
tics which when analyzed in the light of user requirements 
and constraints would yield the general design of the appro- 
priate MICS for the desired application. Of note is the 
fact that virtually all the literature encountered dealt 
With the private sector and as such emphasized the goals of 
the business enterprise and interactions with the market 
place. This orientation made it difficult to apply all the 
principles expressed to the Government perspective. 

The role of the SPO/NWC Manager was described briefly 
in Chapter I as one of performing the management functions 
Of planning and controlling to assure the attainment of 
program goals and objectives. It was hypothesized that a 


comprehensive "system" was required in order to adequately 
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perform this role. A “system” is defined in Webster's 
Unabridged as "a complex unit formed of many often diverse 
parts subject to’a common plan or serving a common purpose." 
It would appear obvious then that to design a system to 
serve a purpose, a concise definition of the purpose is 
Pecential. A coneise definition of planning and control has 
been the center of arguments among authors of management 
texts for years. Particularly useful definitions of the 
planning and control functions for use in information sys- 
tems design, however, are expressed by Robert Anthony and G. 


Peeeoorry and M. S. Scott-Morton. 


love CONCEPTUAL FRAMEWORKS FOR MICS 
1. Robert Anthony Framework for MICS 

Pisani wands CONnEEOl Systems: A Pramework for 
Analysis, Anthony addressed the problem of developing a 
classification scheme that would allow management some 
perspective when dealing in the area of planning and control 
Systems. He developed a framework for analyzing these 
managerial functions or processes consisting of three cate- 
gories Bed argued that the differences among these categor- 
ies were so significant that the systems destgned for the 
processes would have substantially different characteristics. 

The first of Anthony's categories of managerial 
activities is "strategic planning." Strategic planning is 


defined as "the process of deciding on objectives of the 
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organization, on changes in these objectives, on the re- 
sources used to obtain these objectives, and on the policies 
that are to govern the acquisition, use and disposition of 
these resources."[{2] Anthony made a number of points with 
respect to strategic planning. First, it focuses on the 
choice of objectives for the organization and on the means 
required to achieve these objectives. As a result, problems 
in this area tend to involve longer range planning and 
therefore require prediction as to the future of both the 
organization and itS environment. Secondly, the strategic 
planning process usually involves a small number of high- 
level people who must operate in a nonrepetitive and often 
very creative way. Thirdly, the types of decisions to be 
made involve many variables, and are usually unstructured 
and irregular. The results of these decisions are policies 
and precedents which are extremely difficult to evaluate. 
The second category defined by Anthony is manage- 
ment control. This process was defined as "... the process 
by which managers assure that resources are obtained and 
used effectively and efficiently in the accomplishment of 
Bae organization's objectives."[2] He stresses three key 
aspects of this function. First, the process involves a 
larger number of persons; managers who must accomplish their 
tasks through interpersonal relations. Secondly, these 
tasks are defined within the context of objectives and 
policies that have been determined in the strategic planning 


process. Thirdly, the relevant criteria for evaluating the 
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actions taken are effectiveness and efficiency. 

Anthony's third category is operational GOneco! 
which he defines as "the process of assuming that specific 
tasks are carried out effectively and efficiently."[{2] The 
basic distinction between management control and operational 
control is that operational control is concerned with the 
execution of specified tasks, whereas management control 
deals with the whole stream of on-going activities rather. 
than on specific tasks. Just as management control operates 
Within policies established by strategic planning, so oper- 
ational control occurs within a set of procedures and rules 
that are derived from both management control and strategic 
planning. 

Anthony pointed out that the boundaries between 
these three categories are often not clear. In spite of 
their limitations and uncertainties, however, these categor- 
les are useful in the analysis and design of information 
systems. 

PeecOnmasy ana sCOtt-Morton Framework 

G. Anthony Gorry and Michael S. Scott-Morton have 
also addressed the area of a conceptual framework for MIS. 
In a paper published in the Sloan Management Review (Fall 
1971) they state that the purpose of their work is "... to 
present a framework that helps us to understand the evolu- 
tion of MIS activities within organizations ... this frame- 


work is designed to be useful in planning for information 
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systems activities within an organization and for distin- 
guishing between the various model building activities, 
models, computer systems and so forth which are used for 
supporting different kinds of decisions."[3] 

The Gorry and Scott-Morton framework is a two- 
dimensional framework which meer DSS the managerial func- 
tions as defined by Anthony with decision types as defined 
by H. A. Simon. In the New Science of Management Decision, 
Simon is concerned with the manner in which people solve 
problems regardless of their position within the organiza- 
tion. He makes the distinction between "programmed" and 
"nonprogrammed" decisions. Programmed decisions are defined 
as those which are repetitive and routine to the extent that 
a definite procedure has been established for handling them 
each and every time they occur. -. Nonprogrammed decisions are 
those for which no "automatic" method for the decision 
making process has been established. They are by nature 
novel and nonrepetitive and therefore require individual 
action based on intelligent, adaptive problem solving. 

Gorry and Scott-Morton chose to use the terms 
"structured" and "unstructured" in lieu of programmed and 
unprogrammed in Peaee to stress the basic BaHCeee of the 
problem-solving activity in question and avoid the implica- 
tion of computer dependence which might result from the use 
of Simon's terminology. They also included a class of 
decisions which they called "semi-structured." These deci- 


sions are characterized by the ability to structure a 
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Pertron Gf the decision making process but not the process 


in its entirety. 
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GORRY AND SCOTT—MORTON INFORMATION SYSTEMS FRAMEWORK (3) 


Pee URE, Lb], 


A pictorial representation of the Gorry and Scott- 
Pemcon iramework iS presented in Figure II-1. While some 
examples are listed in each of the six cells, it is empha- 
Sized that the cells are not well defined categories just as 
with the Anthony framework. The Gorry and Scott-Morton 
framework merges the two different perspectives of mana- 
gerial activity taken by Anthony and Simon. Anthony's 
categorization is based on the purpose of the management 
activity, while Simon's classification is based on the 
manner in which the manager deals with the problems which 
confront him. The combination of these two views provides a 
useful framework within which to examine the purposes and 


characteristics of information systems. 
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‘Ge FRAMEWORK IMPLICATIONS ON THE MICS 

The characteristics of managerial activity defined by 
the Anthony and the Gorry and Scott-Morton frameworks have 
explicit implications on information systems deSign in three 
general areas: information requirements, system character- 
istics, and the system design process. Implications in all 
‘three of these areas will be addressed here; however, only 
the information requirements considerations will be addres- 
sed in detail. The remaining two areas will be discussed at 
greater length in subsequent sections of this chapter. 

1. Information Requirements 

Clearly, there are many choices with regard to the 
characteristics of information presented to a decision Bkey 
Or manager. The system designer must consider the use to 
which the information will be placed in deciding what infor- 
mation to provide. If the information requirements of the 
three categories presented by Anthony are considered, it can 
be seen that they are very different from one another. 
Further, this difference is not simply a matter of aggrega- 
tion from one level to the next but one of fundamental 
difference in the characteristics of the information needed 
by the managers in these areas. 

Strategic planning deals with broad policies and 
Organizational objectives. Consequently, the relationship 
of the organization to its environment is a matter for 
consideration. Also, the nature of the activity is such 


that predictions of the future are required. Therefore, the 
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information needed by strategic planners is generally infor- 
Mation from outside the organization and is based on esti- 
mates. It follows that this information is relatively 
imprecise and of an aggregate nature. Also, the nonroutine 
nature of the strategic planning process means that the 
demands for this information will be infrequent. 

The information needs for operational control are 
virtually opposite to those of strategic planning. Since 
this process deals with specific task accomplishment, it 
requires well defined and accurate information which is 
generated internally. This information must also be avail- 
able on a frequent basis and in greater detail. 

The management control process encompasses the 
totality of the organization and as such deals with some 
aspects of strategic planning and operational control. Asa 
result, the information requirements of management control 
fall in between those of the other two processes. Anthony 
emphasizes that the information for the management control 
systems must be of an integrated nature, encompassing the 
varied and detailed requirements of the operational control 
system and the broad requirements of the strategic planning 
system. He suggests that the common denominator is money 
and, therefore, information in the management control system 
should be expressed in monetary terms. 

These general information characteristics and their 


relationship to the framework are illustrated in Table II-A. 
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This summary is subject to the same limitations and uncer- 
tainties which are applicable to the concepts of management 
control, strategic planning and operational control. How- 
ever, it does illustrate the contention that the inherent 
differences in the processes result in different information 


requirements. 





CHARACTERISTICS OPERATIONAL MANAGEMENT STRATEGIC 

OF INFORMATION. CONTROL CONTROL PLANNING 
SOURCE LARGELY INTERNAL ———H—————————$_—s EXTERNAL 
SCOPE WELL DEFINED, NARROV*N oo" VERY WIDE 
LEVEL OF AGGREGATION DETAILED —— nm ~>»>»>~_— = AGGREGATE 
TIME HORIZON os —————— TF TURE 
CURRENCY HIGHLY CURRENT —————————__— _ quiTE OLD 
REQUIRED ACCURACY Oe LOW 
FREQUENCY OF USE VERY FREQUENT —————————————» 9 = INFREQUENT 





INFORMATION REQUIREMENTS BY MANAGEMENT FUNCTION (3) 


TABLE ILI-A. 

The degree to which the decision making process is 
Structured or unstructured also has implications on the 
information required. If a decision process is structured 
to the extent that a model is in existence or can be con- 
structed, the model will identify what information is re- 
quired in very definite terms. If, however, the decision 
making process is unstructured, the information requirements 
will be ill-defined and the relevant information will re- 


quire identification on a case by case basis. 
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2. system Characteristics 


In general terms, an information system collects 
source data and transforms or converts it into meaningful 
and useful forms. It iS Somewhat analogous to the process 
of purchasing raw materials, producing finished goods, and 
distributing the finished products to customers. Drawing on 
this analogy, the system can be viewed as having three 
stages: inputs, processing and outputs. The manner in 
which these stages are accomplished is influenced by the 
needs of the user as characterized by his position in the 
framework. Therefore, the method of operation of the system 
and the system characteristics will in some respects be 
driven by these same considerations. 

For example, the input or data collection techni- 
gues appropriate for operational control would be dictated 
by the need for current information and frequent updating. 
An on-line computer terminal would fulfill these require- 
ments but would not be necessary for the input of data to a 
system designed for strategic planning. The basic differ- 
ences in the characteristics of the information required by 
the various cells in the frameworks indicate that quite 
different data base or storage arrangements are required to 
Support the decisions encountered in each area. Strategic 
planning decisions require a data base with less accurate 
information which may be subjected to complex simulation 


models while operational control decisions require larger 
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amounts and more detailed information processed through less 
complex models. 

It can be seen that the frameworks provide a 
perspective from which to view information systems methods 
of operation and characteristics to determine the proper 
system to adequately fulfill the users’ needs. A more 
detailed description of system characteristics which the 
user and system designer should consider in the design of a 
Specific system will be presented in a subsequent section of 
this chapter. | 

eee) Stem Design Process 

The implications of the frameworks on the design 
process are in the areas of the organizational level to be 
served, the types of models to be employed and the goals of 
the system under design. 

Individuals within an organization typically make 
different types of decisions depending upon their organiza- 
Pienal level. It would be rare to find first line super- 
visors involved in strategic planning, and conversely, the 
president or head of an organization should make relatively 
few operational decisions. Thus, if the level of management 
for which the system is to be designed is well identified, 
the Anthony framework is useful in presenting considerations 
to be made with respect to information requirements and 
system characteristics. The real point here is that the 
design of an information system depends heavily on the 


inaividuals who will use it. 
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The sources of models for operational control are 
numerous. There is a history of applications, the problems 
are often similar across organizations and the systems are 
well documented. In strategic planning, and to a lesser 
extent management control, systems are still in the early 
Stages of development. Models tend to be individual and are 
derived from the managers involved. It 1S a model creation 
process as opposed to a model application process. In 
general, it can be said that the information system's prob- 
lem in the structured area is basically one of implementing 
a given general model in a particular organizational con- 
text; however, work in the unstructured areas is much more 
involved with model development and formalization. 

Gorry and Scott-Morton state that to improve the 
quality of decisions a systems designer can seek to improve 
the quality of the information inputs or to change the 
decision process, or both.[3] If an appropriate model is in 
existence, it would follow that better information would 
provide better decisions or control. However, in the case 
of an unstructured process the improved information may not 
be as fruitful (see ACKOFF [4]). This contrast implies that 
different design goals are appropriate for different appli- 
cations within the context of the framework. 

The goal of an information system in a structured 
setting is usually to improve the processing and quality of 


information. In unstructured situations the goal of the 
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information system may be primarily to improve the presenta- 
tion of information to the manager and to help in structur- 
ing the problem. 

The system design process will be dealt with more 
extensively in a subsequent portion of this chapter. Again, 
the perspective gained by the adoption of the framework will 
be helpful in addressing specific areas of system design to 


fulfill the particular users' requirements. 


De INFORMATION SYSTEM CHARACTERISTICS AND CONSIDERATIONS 

The first section of this chapter dealt with the por- 
tion of the Webster definition of a system which included 
the "common purpose" for which an information system would 
be proposed and designed. The second section addressed some 
of the implications of the "common purpose" upon the system 
Structure and characteristics. This section will expand 
upon those system physical characteristics which are in- 
cluded in the Webster definition as "a complex unit formed 
of many often diverse parts ..." and address the various 
considerations which must be undertaken in evaluating those 
physical characteristics with respect to a particular MICS 
design. 

im oystem Characteristics 

An information system was previously defined as a 

means of transforming or converting source data into meaning- 
ful and useful information. This transformation can be 


Viewed from an operational perspective, i.e., what functions 
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or operations must be performed, and from a technical per- 


Spective, i1.e., 


performed. 


a. 


through what methods these operations can be 


System Operations 


While the exact sequence of operations required 


to convert particular items of data into information may 


vary to some extent, a general set of operations can be 


identified. 


Burch and Strater contend that these operations 


include capturing, verifying, classifying, arranging (sort- 


ing), summarizing, 


calenlatingg., Storing, retrieving, repro- 


ducing, and disseminating/communicating.[5] A description 


of these operations and a grouping in terms of input, out- 


put, and processing is presented in Table II-B. 


PROCESSING 


OUTPUT 


CAPTURING 
VERIFYING 
CLASSIFYING 
ARRANGING 
(SORTING) 
SUMMARIZING 


CALCULATING 


STORING 


RETRIEVING 


REPRODUCING 


DISSEMINATING/ 
COMMUNICATING 


RECORDING OF DATA FROM AN EVENT IN SOME FORM OF 
DOCUMENTATION 


VALIDATING THAT DATA WAS CAPTURED CORRECTLY 


PLACING DATA INTO SPECIFIC CATEGORIES WHICH 
PROVIDE MEANING TO THE USER 


PLACING DATA ELEMENTS IN A SPECIFIED SEQUENCE 


COMBINING OR AGGREGATING DATA ELEMENTS EITHER 
MATHEMATICALLY OR LOGICALLY 


COMPUTING OR OTHER ARITHMETIC AND/OR LOGICAL 
MANIPULATING OF THE DATA 


PLACING DATA ONTO SOME STORAGE MEDIA FOR FUTURE 
RETRIEVAL 


“SEARCHING OUT AND GAINING ACCESS TO SPECIFIC DATA 
ELEMENTS FROM STORAGE 


DUPLICATING DATA FROM ONE MEDIUM TO ANOTHER 
TRANSFERING DATA FROM ONE PLACE TO ANOTHER 





INFORMATION SYSTEMS OPERATIONS AND DESCRIPTIONS 


deevedk Ja IESE S: 
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b. Systems Methods 

Advances in technology have resulted in many 
devices that can be utilized to perform the ten basic data 
operations as outlined by Burch and Strater. The informa- 
tion system in most large organizations is generally com- 
posed of a variety of technological and manual methods. 
Based on the level of automation represented, Burch and 
Strater presented four broad categories of data processing 
methods which they defined as (1) manual, (2) electromech- 
anical, (3) punched card equipment, and (4) electronic 
eeomoucter. 

In the manual method all of the data operations 
are performed by hand with the aid of basic devices such as 
pencil, paper, vis-boards, etc. The electromechanical 
method is actually a combination of man and machine. Ex- 
amples of this method would be an operator working at a tub 
file, calculator or duplicating machine. The punched card 
equipment method is sometimes referred to as the Electronic 
Accounting Machine (EAM) method. The principal recording 
medium is the punched card. A number of cards whieh weontain 
data about a similar subject are grouped together in a tray 
of cards usually termed a file. A typical punched card 
“system 1s comprised of any or all of the following devices: 
key punch, verifier, sorter, collator, reproducer, account- 
ing machine, calculating punch, interpreter, and summary 
punch. It is worthy of note here that the recent advances 


in small computer technology are rapidly obsoleting punched 
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card equipment aS a primary data processing method; however, 
many of these systems are still in existence. 

In general, the preceding methods utilize an 
individual, or a particular machine to perform each data 
Operation separately. The development of the electronic 
computer allowed one machine to perform most of the data 
operations without intermittent human intervention. The 
electronic computer, as the term will be used in this 
thesis, means a configuration of input devices, a central 
procesSing unit (CPU) and output devices. There is a large 
variety of hardware available in a myriad of electronic 
computer system configurations. It is not the authors' 
intention to explore or describe these devices in detail but 
rather to point out their capabilities which warrant consid- 
eration in the development of a management information and 
control system application. 

The four methods of data processing which 
have been briefly described above are illustrated in Table 
II-C, along with their relationship to the data operations 
they perform. 

weeeoy stems Considerations 
The old adage of "to get the right answers, you 
must ask the right questions" is particularly germane to the 
design of a MICS. In order to obtain a system which will 
Satisfy the users' requirements, the user and designer must 
be able to translate the users' requirements into system 


Capabilities. As pointed out previously, no specific model 


218 






O-ILT WIV 


[¢] Suisseccid eyep Jo spoujaw pue uolye19dEO 


}NdjNO 9dI0A 
:Ae\dsip jensia 


Wu||josoIw 
‘yndyno/yndur 


(UOI}EDIUNWILWOD Jayndwos 
-3|9}) UOISSIW J9}ULd aul 
-SueJ} eJEP Wwojj saidoo 


aul] uo snd aul; uo snid 
‘gaoqe se awes | ‘aaoge se owes 


aaoge 
se JayaIdJayul 
owes] ‘ssaonpoiday 
yuaudinba 
Ssyodas pajyiew sulssasppe 
JO palused-puey|] ‘(ydessdoway} 
‘ssJOABAUOD| sulAdoo0}0y4d 
asessaw| ‘aso ‘1oud}s 
*SyJodaJ payed ‘ydessoyo0y 
-ajJd aulyoew |} ‘uoleziuoqsed) 
‘adAjaja} judwdinbs 
‘quoydajay suljeadng 


paylew 40 
‘pawieo-puey 
‘$yJOdas 
ua}}UM-pueH 


Jaded uoqueo 
‘sulAdoo-pueyH 


SsulednuNnWWwo? 
pue 
SUIJEUIWASSIG 


ul 


‘GSVG O}U! 


udI}Da}asS 


suiomnpoiday  sulAalyoy 


sJadaay 


spied 
payound 
‘ade} 
jaded 
-ade} 
o1jauseul 
‘GSVG 
‘Ndd 


BUIPOS 
Jayndwos 
jeusd}UI 
-J9VIOS 
p4seg 


yesguas 
yodas 
yun 
sulssa20jd 
yesyuay 


Aainbut 
oul|uo 


yound Asewuwins 
‘JoyeNajeo 
-OUIYDeW 
sulyunoooy 


puey 
J0}e|}09 
{4940S 


saulyoeul 
gulysod 
*SJO}SIdad YSed 
‘sJOJEINIjeEd 
‘SOUIUDCW 
dulppe 
‘soulyoew 
Sulunoooy 


saulyoew 
sgulysod 
*$J9}SI99J YSed ‘SOlew 
*SJOJEINIeD -0}0J) 
‘S9ulyudew | D}ewWoyNe 
SUIPPY “IW9S 


(sonew 
-Jayyed 

WU JOJOIW 
(Say qn} 40 
Asey01) sayy 
jedtueyoa|y 


Soll} 
Jaded 
‘Spseo 

Xapul 


spies 
poyoj}ou 
-aspa 
‘UII 
‘JUIXOPUI 
*BUIZI} 
-aqeudiy 


ajnJ apis 
-snoeqe 
‘saded 

pue jloued 
-UudI}eIND 
-jeo ueWNY 


-400G 
*SyJa|9 
490}S ‘SJOdPd9] 
‘SyJa|9 ‘sjeusnol 
ayl4| seuwinjog 


sJoyeinajeo 
pueH 
sunjeynajey 


BUIIO}S sulzuewwns suisueuy 


J0je}|OD 
‘J9YOS 


SJCUILIIO} 

*SODIAOP 

UOISIBAUDD 

‘SODIAOP 

U0!}99]]09 

*49qQ119S 

“U9 YOO 

‘19poouad 

daudew 

‘yound 

udisap | ode} saded 
SW9}SAS ‘JOJOBA 
Ag| ‘yound Aay 


S3e} 
ajqepea. 
aulyoew 

‘spied 
poayoundasd 
‘Spied 
pasuas-yiew 
JOISLIOA 
‘yound Aay 





soulyoew | Sy90|9 sw} 
suljunoojoe ‘SJ9}SIdOJ 
‘J9}SId01| DYdesso}nNe 
used ‘J9}SisaJ 
-aulyosew yseo 
BUISOg| ‘vayuMmadA, 
spseoq-daed 

-Spieoq 

BUM 

SJSI]YOOYD 

spseoq-3ed pue SuJO} 
SulAjuaps ‘SpJOoas 
‘SUIPOD| U9d}}UMpPUeY 
‘sulysod ‘UOI}CALOS 
-pueH -qO :dD10A 
BulApissely BUIPJODIY 
Jelyiuy pue 

suunjydey 


POuW 
Jayndwoy 


91U01}99]9 


PoyyoW 
justudinb9 


p4seg 


payound 


pouja;w 
jen1ueydow 


-04}99}3 


pouya 


jenuew 


spouyew 


suoijesadg 


1 





. 





for designing a MICS was discovered in the literature; 
however, a number of considerations in the accomplishment 
of an MICS design were presented by various authors. These 
considerations will pomceecdsced from the viewpoint of the 
systems input, processing and output functions. 

a. Input Considerations 

The system input functions or operations are 
shown in Table II-B as capturing, initially recording and 
verifying the data to be entered into the system. An initial 
input consideration is the number and organizational level 
of the users of the system. How many people will actually 
require the ability to enter data? Who will actually enter 
the data? Will some data be sensitive and therefore require 
mieucing from only designated people? What resources for 
data gathering and entering are currently in existence or 
are attainable? Does the user manager want to have the 
capability to enter data himself? 

LicmyeoneeLecactonwrunectlon brings forth two 
opposing viewpoints. One viewpoint is that a system which 
segregates the data collecting, recording, and entry func- 
tions will provide more chance for the detection of errors. 
The opposite viewpoint is that the more people or iterations 
involved, the greater the likelihood errors will occur and 
remain undetected. Both these viewpoints have merit and 
require consideration. 

The source of the input may have a significant 
impact on the requirement for verification. If an EAM 


Or computer application is to be used, can the operator read 
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handwritten input data or must it be directly machinable? 
The application of this function to the system should be 
evaluated in light of the above as well as in the context of 
the conceptual framework previously discussed, i.e., the 
appropriate accuracy of the information required. 
b. Processing Considerations 

The processing functions as depicted in 
Tables II-B and II-C make up the majority of the system's 
operations. A primary consideration in the total system 
operation and in the processing functions in particular is 
time. The total system time and the processing time can be 
characterized in two ways: response time and frequency. 

Response time or turnaround time can be de- 
Scribed as the measure of total time required to complete a 
cycle of the system. In the case of the processing func- 
tions, this would be the amount of time required to accom- 
plish the necessary procesSing operations appropriate for 
the data input and desired output. For the total system 
this would include the time required for the input functions 
and output functions as well as the time required by the 
processing functions. 

Frequency is the measure of how often the 
system cycle is completed. The consideration here is both 
in terms of user requirements and system capabilities. How 


often does the manager require the processing functions 
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performed? This will depend upon his position as depicted 
in the conceptual framework and the framework implied infor- 
Mation requirements. The system capability for frequency of 
Operation will be tied to the response time and the re- 
sources available to iterate the process. In general, both 
the response time and frequency capabilities of a system are 
improved with higher applications of automation given a 
reasonable volume of data to be manipulated. 

Another consideration relative to the process- 
ing functions is volume. The quantity of data which must 
undergo the various operations must be determined. The 
number of categories to be used for the classifying opera- 
tion must be identified, and the amount and complexity of 
summarizing and calculating activity must be specified. The 
larger the volume of the processing operations the more 
resources, be it more people or more sophisticated equip- 
ment, which will be required to meet the users' demands. 

Storage and retrieval requirements must also be 
considered. The volume and detail of the files to be main- 
tained should be evaluated. If a computer based system is 
being considered, an estimate of how long the file data 
should be retained ad the media for storage are important - 
file storage on computers is expensive. If the data can be 
printed and stored in file cabinets where only occasional 
access 1s necessary, it will cost far less than a computer 
direct access storage device (DASD) such as magnetic disc, 


drum, or data cell which would provide instantaneous access. 
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A trade-off must be made between hardware cost and slower 
access to data. 

There are two different approaches to the 
accomplishment of the processing functions in an electronic 
computer based system: batch processing and on-line proces- 
Sing. Batch processing is characterized by a periodic 
(daily, weekly, monthly, or other convenient time frame) 
performance of the processing functions on the data accumu- 
lated over the prescribed interval. An on-line system 
processes each transaction as it occurs. Although these two 
approaches to the processing function tend to be mutually 
exclusive, there are examples of batched data transaction 
being input on on-line systems. 

There are practical differences between batch 
and on-line systems in a number of areas. Batch systems 
usually have separate data collection and preparation activ- 
ities such as keypunching source documents to punch cards, 
preparing magnetic tape from punch cards, record sorting, 
and so forth. On-line systems, on the other hand, usually 
collect data as transactions occur and transmit it directly 
to the computer without any intervening operations. 

Batch processing often involves reading the 
appropriate program into core storage and performing certain 
housekeeping activities before the data can be processed. 
Processor set-up activities are minimized in an on-line 
System since the system is actually maintained in a state of 


constant readiness. 
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In batch processing every single master record 
must be read into fast memory (core storage) for record key 
comparison with the current transaction record. If the 
number of transaction records is small, relative to the 
total number of records in the master file, processor effi- 
ciency may be rather poor. Under the same circumstances, 
on-line processing is more efficient since only the active 
Master records are actually accessed. An additional consid- 
eration, however, is the problem of idle computer time when 
no transactions are entering an on-line system. Overall, 
batch processing makes somewhat more efficient use of psc] 
cessor capacity than on-line processing. 

Batch processing usually requires fewer types 
and smaller capacity equipment than on-line systems. Remote 
terminals and auxiliary storage capacity are not necessarily 
required with batch systems, but are normally needed for on- 
line systems. The processor capacity of on-line systems may 
need to be larger in order to handle peak Peanceetion activ- 
ity loads. Also, the computer operating control systems 
(software) for on-line systems tend to be more complex, 
expensive, and troublesome than that required for batch 
systems. 

On-line inquiry combined with off-line (batched) 
updating represents Ag intermediate state of complexity that 
Can prove adequate in many instances. Here the data base is 
updated by conventional off-line processing and made avail- 


able for management inguiries during the working day with 
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mae restriction that no updating occur during that time and 
Mien the day'S transactions batched for entry in the 
evening. 

c. Output Considerations 

The considerations pertinent to the output 
functions of the system include a number of the same consid- 
erations'set forth in terms of the other system functions. 
An acceptable timeframe in which to actually retrieve, 
reproduce and disseminate the required information must be 
defined by the user. The number and content of output 
reports must be addressed. Can the users’ requirements be 
satisfied with a specific number of reports at prescribed 
intervals or is a free form interrogation of stored data 
required? These considerations will have a direct effect on 
the processing method of a computer system. The reports 
generated by a batch system are necessarily tied to the same 
cycle as that of the input and processing functions (e.g., 
daily, weekly, etc.). The manager is then tied to this 
schedule as well. 

The format of output reports should be addres- 
sed. Must the reports be hand copy or can gquick-look cath- 
ode ray tube (CRT) displays suffice? If hard copy reports 
are needed, what will the physical requirements be in terms 
of size and format? Will charts or graphs need to be plot- 
ted or will output be in straightforward text? The volume 
of output reports required and their dissemination should 


also be included in the evaluation. 






The need for output security should be deter- 
mined. Will some of the output information be considered 
sensitive and therefore require restricted access? The 
methods of insuring this security will vary depending upon 
the type and design of the information system selected. 
While restriction of output data may be more difficult in an 
automated system than in a manual one, provisions can be 


made to preclude free access to certain outputs. 


|e tHe UENPORMATION SYSTEM DESIGN PROCESS 

Zea ouaty ene watchers Indicated that the character- 
Meeres OL the Anthony and the Gorry and Scott-Morton 
frameworks have explicit implications on the information 
system design in three general areas: information require- 
ments, system characteristics and the system design process. 
To this point, the system information requirements and 
system characteristics/capabilities have been discussed. 
This section will pursue the system design process itself. 

l. Definition of the Design Process 

The design process is what ties the managerial 

function of planning and control, information characteris- 
tics and requirements, and information systems' characteris- 
tics and capabilities together to produce a desired MICS. 
"Systems design can be defined as the drawing, planning, 
sketching, or arranging of many separate elements into a 


Viable, unified whole."[5] In a MICS this can be viewed as 





the amalgamation of management functions and requirements 
with information systems capabilities. 

The Survey and Requirements phases of the MIS 
development cycle as outlined in Chapter One consists of a 
Sycetems analysis which addresses the questions of what the 
system is doing and what it should be doing to meet user 
requirements. The systems design process is concerned with 
Memeene SyStem 1S constructed to meet these requirements. 
The development cycle also shows that the design process is 
a long, sequential one which starts with a vary macro view- 
point in the requirements phase and gradually defines and 
refines the system requirements into a final form capable of 
implementation. 

2. Design Approaches 

As indicated at the pit eet of this chapter, no 
specific model for the design of a MICS was found in the 
literature. The admission of the lack of a singular model 
1s perhaps best illustrated by the description of the design 
process presented by Burch and Strater. They state that "in 
order to deSign a system the analyst must possess knowledge 
related to the following subjects: 1) organizational re- 
sources, 2) user information requirements, 3) other systems 
requirements, 4) methods of data processing, 5) data opera- 
tions, and 6) design tools. To produce a systems design, 
the analyst must apply reason and creativity to these ele- 
ments of knowledge."([5] Figure II-2 provides a pictorial 


representation of this relationship. 





RESOURCES REASON CREATIVITY DATA OPERATIONS 


MEN CAPTURE 
MACHINES CLASSIFY 
MATERIAL ARRANGE 
MONEY SUMMARIZE 
METHODS CALCULATE 
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RETRIEVE 
REPRODUCE 
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REQUIREMENTS SYSTEM 
SYSTEMS REQUIREMENTS 
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METHODS FOR RELIABILITY 
DESIGN TOOLS DATA PROCESSING MAINTAINABILITY 
FLOWCHARTS MANUAL FLEXIBILITY 
DECISION TABLES ELECTROMECHANICAL INSTALLATION SCHEDULE 
MODELS PUNCHED CARD GROWTH POTENTIAL 
OTHER COMPUTER LIFE EXPECTANCY 


AN ILLUSTRATION OF THE ELEMENTS COMPRISING THE DESIGN 
PROCESS FOR AN INFORMATION SYSTEM (5) 


PLEGuURe Ei=2- 
a. Burch and Strater Approach 

Burch and Strater do, however, outline some 
basic steps in their own approach to a design process. 
These steps include: 1) defining the system goal, 2) devel- 
oping a conceptual model, 3) applying organizational con- 
Straints, 4) defining data processing activities, and 5) 
preparing the System Design Proposal. 

Defining the system goal is a result of the 
findings in the Survey and Requirements phases of systems 
analysis. The goal or goals need not be stated in specific 
informational requirements but rather in the purpose or 
desired result of the implementation of the system. 

Developing a conceptual model of the system is 


nothing more than a gross depiction of the inputs and de- 
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Sired outputs of the system and the indication that some 
processing is required to effect this conversion. 

Organizational constraints are defined in terms 
Seecesources available. These resources can take the form 
of manpower, machines, money, material or methods. Normally 
the information system must vie with other activities to 
obtain the necessary resources. This fact leads the manager 
and systems analyst HS GOGH cost/effectiveness to the 
organization in the design and development of the system. 

In defining the data processing activities 
which the system requires Burch and Strater contend that you 
must begin with the identification of the desired outputs of 
the system. The next step is to list the specific informa- 
tion fields required to prepare that output and identify the 
Specific input data required to develop those fields. Then 
the processing operations which will convert the inputs to 
the desired outputs must be addressed and defined. Having 
completed these steps for all desired outputs, the analyst 
should then consider the data base (file system and struc- 
ture) and control points necessary to support the outlined 
system design. 

Earlier, the point was made that the informa- 
tion needs of managers at different levels of the Anthony 
framework were very different from one another and that this 
difference was one of fundamental difference of characteris- 
tics, not just a matter of aggregation. This difference is 


reflected in the Burch and Strater design process of the 





‘system through the “tailoring" of the information system to 
the users’ requirements. Burch and Strater present several 
specific methods for tailoring the information system to the 
requirements of an organization. These methods are useful 
regardless of the overall structure of the information 
system, and though presented individually, are also appli- 
cable in varying degrees of combinations to meet specific 
user requirements. 

Burch and Strater contend that the effective- 
ness of an information system can be improved by the follow- 
Magerive basic methods: 1) filtering method, 2) monitoring 
method, 3) modeling method, 4) interrogative method, and 5) 
Bernal method. The purpose of each of these methods is to 
provide the user the information required in the most effi- 
cient and effective way possible. 

The filtering method is based on the premise 
that various levels of decision makers require various 
levels of detail information as outlined in both the Anthony 
and Gorry and Scott-Morton frameworks. Ideally, the infor- 
mation system should be designed to permit the filtering of 
selected data elements from the data base so that each 
decision maker can obtain the level of detail appropriate to 
his or her individual needs. 

The monitoring method is another alternative 
for reducing the amount of data managers receive while still 


increasing the amount of relevant information at their 
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disposal. Instead of producing streams of data een ane 
dled by the manager, the information system monitors the 
data and provides informational outputs to the user on a 
predetermined basis. The three basic ways to implement the 
monitoring method.are: 1) variance reporting, 2) programmed 
decision mallee, ances pau EOMatle MOETEICatLOn. 

Variance reporting requires the establishment 
of normative values of performance and an acceptable amount 
of deviation (variance) from that norm. When the acceptable 
variance is exceeded the system automatically prepares a 
report to the responsible manager. 

Programmed decision making involves the use of 
the system to execute routing decisions based on predeter- 
mined check points or values. Only those items which exceed 
the parameters of the decision model would be referred to 
the manager for resolution. This method is most applicable 
to the structural, operational level of decisions as. depic- 
ted in the Gorry and Scott-Morton framework. 

Micmac eonlan te enGinl i LCdeten method 15 used to 
take advantage of the vast memory capabilities of computors. 
The system merely monitors a large file of data and presents 
information on a predetermined basis. For example, a pri- 
Oritized list of tasks to be accomplished can be input in 
the system, and as each task is completed the system will 
direct the user as to which task must be undertaken next. 

The modeling method utilizes various logico- 


Meoenematical models to transform data elements into desired 





information. They are used primarily to provide information 
of a predictive nature based upon the model parameters and 
the historical information furnished by ‘the user. This 
method would normally be used by strategic planners and is 
constrained by the accuracy and capabilities of the model 
employed. 

The interrogative method relies on the user to 
format a Se inquiry to the system to meet a specific 
but previously unanticipated requirement. The system does 
not disseminate information until a specific request is 
received. While the concept here would allow for the ulti- 
mate in providing relevant data to the manager, the system 
requires an expensive investment in data processing re- 
sources and an extraordinarily large data base in order to 
respond to the unlimited or unstructured requests of the 
user. 

The external method refers to gathering infor- 
mation which is generated outside of the organization. As 
organizations become larger and more complex, the outside 
environment will become of greater importance and external 
information has to be communicated in a formal manner rather 
than on occasional collections and observations of the 
managers themselves. This method is obviously directed 
toward the strategic decision maker. 

b. Wilkinson Approach 
Dr. Joseph W. Wilkinson outlines three differ- 


ent design approaches in his article "Classifying Information 
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Systems" which was published in the Journal of Systems 
Management, Nopataey 1973.{6] Dr. Wilkinson contends that an 
information system may be simultaneously viewed as a data 
converter, a decision-oriented network, and a data base. 
These three views correspond respectively to what he terms 
"the three phases in the evolution of information system 
design" which has occurred over the past twenty years. 
These three phases are: 1) designing efficient operating 
systems, 2) designing output-oriented scheduled reporting 
systems, and 3) designing input-oriented demand reporting 
systems. 

These three perspectives and corresponding 
design approaches appear to fit well within the Anthony and 
the Gorry and Scott-Morton frameworks. The perspective of 
the system as a data converter corresponds to the focus upon 
designing information systems in support of the operational 
level where the objective is to provide efficient data 
conversion operations within well-defined bounds. The 
particular activity which this type of MIS is to serve is 
normally a structured one and therefore the design process 
becomes one of merely specifying the data collection, data 
processing and output data communication operations as 
dictated by the structure. 

The perspective of the decision-oriented net- 
work appears to correspond with Gorry and Scott-Morton's 
categories of structured or semi-structured management con- 


trol. This decision-oriented network viewpoint emphasizes 
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the regularly recurring flows of data and information 
between the operational level and the decision-making level 
which enable the managers to make planning and control 
decisions. The design process as described by Wilkinson in 
this decision-oriented network perspective is an output- 
oriented approach in which the initial effort is devoted to 
determining what information is needed by whom, how often it 
is needed, etc. When the characteristics of the needed 
information are fully specified the system designers work 
backwards to specify the input data and conversion processes 
necessary to provide that information. A basic assumption 
underlying this approach is that regularly scheduled reports 
can provide managers with the information they need for 
successful completion of most of their responsibilities. 

The data base perspective emphasizes the col- 
lecting and organizing of data for use by managers in de- 
Cision making in an unpredictable environment. This outlook 
can be interpreted as the unstructured managerial control 
level or the strategic planning level. The input-oriented 
. design approach which Wilkinson contends is necessary to 
Support this perspective concentrates on data collection and 
Storage for random retrieval. The assumption underlying 
this approach is that the environment of the manager is so 
dynamic that he cannot know in advance what decisions must 
be made and therefore he cannot determine and specify much 
of the information he needs. Consequently, the design 


approach is to select and organize for easy retrieval a 


Bye 


Massive variety of data that has some probability of being 
needed. As the manager encounters an unexpected decision, 
the system provides the requested information promptly ina 
flexible reporting format. 
3. Summary 

The use of the above design approaches will aid 
the information system designer in bridging the gap between 
Miser requirements and system definition. By highlighting 
the users' perspective and relevant information needs and 
relating them to a method or combination of methods for 
Peoviding that information the designer will begin to define 
the system capability requirements in terms of system consid- 


erations and system characteristics. 


if Sat wera POR SELECTION OF SYSTEM TYPE 

A MICS can be designed which will meet the users' 
requirements in a variety of ways as shown in the previous 
Section. Furthermore, the system deSign can be specified 
Without stipulation of the data processing method in most 
cases. How then do the user and system designer decide upon 
the. proper method for a particular application? 

Burch and Strater contend that this selection requires 
consideration of both processing requirements of the system 
and performance capabilities of each processing method. The 
processing requirements can be viewed as being determined 
by: 1) the volume of data elements involved, 2) the com- 


plexity of the required data processing operations, 
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3) processing time constraints, and 4) computational demands. 
As in other aspects of the MICS design and development, no 
specific model exists to determine the exact degree or level 
of these requirements which corresponds to a given process- 
ing method. However, it can be stated in general that as 
the volume of data increases, as complexity increases, as 
time constraints become more severe, and as computational 
demands become more sophisticated, an increased level of 
automation is warranted. Not all these conditions need be 
present. It may be that a single processing requirement is 
so dominant that an advanced level of automation 1s war- 


ranted on that parameter alone. 









Data 
Processing 
Method 


Factors Manual Electromechanical Punched Card Computer 
Initial Investment Low Moderately low Medium High 
Set Up Low Moderately low Moderately high High 
Conversion Low Medium Medium High 
Skilled Personnel Low Moderately low Medium High 
Variable Cost High Medium Moderately low Low 
Modularity High Low Moderately low Medium 
Flexibility High Low Medium Low 
Versatility Low Low Medium High 
Processing Speed Low Moderately low Medium High 
Computational Power Low Low Medium High 
Processing Control! Low Moderately low Medium High 
Automatic Error 

Detection Low Medium Medium High 
Decision Making Moderately low Low Medium High 
Level of Degradation Low Moderately low Medium High 
Level of Automation Low | Moderately low Medium High 





. Comparison of the four data processing methods fe 
against fifteen basic performance factors. 


Rabi i=), 
Performance capabilities are equally important in the 
consideration of a specific selection. While there are many 


dimensions of data processing to consider, Burch and Strater 
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outline fifteen basic factors. These factors are compared 
for each of the previously identified methods of data pro- 
Bessing in Table II-D. 

The real deciding factor in the selection process, 
however, may be economic. The user could choose the most 
sophisticated electronic computer system available to 
Beeomplish the simplest processing requirement if he wanted 
to pay for it. On the other hand, the user might have a 
legitimate requirement for that same system based upon the 
preceding criteria but be forced to tradeoff some of the 
system's capabilities in light of available resources. 

If an electronic computer system is deemed appropriate 
for the users' requirements a further selection must be made 
among: on-line processing, ‘seveen processing, or some combin- 


ation of the two. In Information System Analysis: Theory 





EmemopplLications, M. J. Alexander presents three factors 
Bertinent to that decision: 1) cost, 2) quality, and 3) 
timeliness. Batch systems tend to be less costly per trans- 
action because of more continuous use of the computer and 
reduced hardware/software requirements as discussed in a 
previous section. Alexander contends that batch systems 
have fewer errors since it is difficult to check on-line 
systems for accuracy. This evaluation is the basis for some 
debate, as stated previously. On-line systems can provide 
more current information than batch systems due to the basic 
nature of the operation. If timeliness is crucial to the 


Operation, an on-line system is dictated. However, if 


a5 


timeliness is not that crucial a batch system or combination 
of batch and on-line inquiry as previously discussed are 


Viable options. 


G. SUMMARY 

This chapter has discussed current literature view- 
points in the areas of planning, Conterol,, ana MIGS. “Gon-= 
cepts in the general areas of system information require- 
ments, characteristics, design processes, and selection 
criteria were presented in order to give the reader a perspec- 
tive from which to examine and evaluate the MICS situation 
and requirements of the SPO/NWC. The subsequent chapters of 
the thesis will deal with application of the Survey, Require- 
ments, and Preliminary Design Phases of the Rigo MIS develop- 


ment model to the SPO/NWC. 
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pit. CURRENT SPO/NWC OPERATION SURVEY 


A. BACKGROUND 

The methodology adopted for this thesis research calls 
for a survey phase to investigate the current situation 
thoroughly and systematically in order to answer the key 
questions "what are the facts" and "what is the real pro- 
blem?". The literature points out that there are both 
advantages and disadvantages to studying the existing sys- 
tems. The primary disadvantages of analyzing the existing 
system are that it is expensive in terms of time and re- 
sources, and that it may introduce unnecessary barriers or 
biases in the development of subsequent systems. 

There are four advantages in analyzing the present 
system. First, the current system may not require replace- 
Meme in total. Minor modification may result in satisfying 
mieminlormation and control needs of the user. Secondly, 
investigation of the current system will reveal specific 
areas which need improvement and point out problem areas 
which must be dealt with if the development of a new system 
1s necessary. Thirdly, analysis of the current situation 
Will provide data on the volume, sources, and character- 
istics of information required. Finally, analyzing the 
eXlisting system can provide an immediate source of design 
ideas for the new system. Dr. Donald F. Heany, the author 
gembevelopment Of Information Systems, states that "de- 


Signers say they discover the clues they need to satisfy the 
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Droposed information requirement (during the course of 
analyzing the existing system). They do not know how this 
happens, merely that it does happen."[7] 

For the above reasons, the authors have chosen to study 
the existing SPO/NWC organization and the information sys- 
tems utilized. The investigation of the current situation 
at SPO/NWC is presented in this chapter and entails discus- 
Sion in the areas of (1) organizational relationships, (2) 
roles and responsibilities, and (3) current management 


information and control systems. 


Ey. ORGANIZATIONAL RELATIONSHIPS 
1. Naval Air Systems Command 

NAVAIR is one of six subordinate commands of the 
Navy Material Command. The NAVAIR organization follows a 
concept employing functional and product organizations with 
line and staff organizational structures. Appendix A de- 
picts the NAVAIR organizational structure. In addition, 
program management organizations are superimposed on the 
basic functional organization for prosecution of selected 
priority projects. PMA-259 is one of the NAVAIR selected 
eeerority projects. 

The NAVAIR functional organization personnel are 
used to accomplish the program objectives established by 
PMA-259. These functional organizations provide the funda- 


mental skills and disciplines required to support the NAVAIR 
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mission. These organizations are utilized by each NAVAIR 
program for basic technical and administrative support. 

The interface on the Sidewinder Program between 
NAVAIR and NWC is PMA-259 and the SPO/NWC, as these two 
organizations have been delegated Sidewinder Program respon- 
sibility by their respective commands. Appendix B shows the 
NAVAIR functional organizations which support the Infrared 
Missile Program Office and their program relationship to 
PMA-259 and SPO/NWC. Of note is the number and diversity of 
functional disciplines/codes which furnish support to PMA- 
259 and the fact that these codes do not have line responsi- 
Paty to PMA-259. 

PeeeNavat Weapons Center 

NWC is a major Naval Laboratory under the direction 
of the CNM. NWC is organized along functional lines and the 
SPO/NWC is located in the Engineering Design Division of the 
Engineering Department, as illustrated in Appendix Cc. It is 
of interest to note that the relationship of the SPO/NWC to 
NWC and the Engineering Department places the SPO/NWC within 
maemcunctional line Organization. This type of organization 
differs from the classic matrix organizational structure in 
which the SPO/NWC Manager would be external to the line 
mam@ecions and would occupy a position within the organiza- 
tion at the department or equivalent level. This more 
conventional matrix organizational relationship is illus- 


trated by the PMA-259/NAVAIR organizational relationship. 
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The Engineering Department at NWC, as depicted in 
Appendix D, is staffed and organized to provide the techni- 
cal disciplines required in the acquisition of a major 
weapons system. The technical functions of each division 
are shown in Table III-A. 

Each of the technical divisions, and particularly 
the branches within each division, has a program interface 
with the SPO/NWC as depicted in Appendix E. 

Appendix E details the functional and Sidewinder 
program lines of responsibility and authority within the NWC 
organization. As shown, the SPO/NWC has program management 
interface not only with branches within the Engineering 
Department but with functional branches in other depart- 
ments. Examination of Appendix E indicates the magnitude, 
complexity, and diversity of the organizational relation- 
ships that exist between the SPO/NWC and the functional 
divisions/branches which result from the application of the 
program manager concept. As previously noted, the SPO/NWC 
is organizationally located at the branch level, and this 
fact increases the management planning and control function 
difficulties inherent within a program manager/functional 
organization relationship. 

3. SPO/NWC Organization 

The SPO/NWC is organized to support the production, 
development, test, and integrated logistic support (ILS) 
Functions of the program. The fiscal, clerical, business, 


and data functions are performed by a staff organization in 
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support of the major program functions. These relationships 
are shown in the organizational chart of the SPO/NWC as pre- 
sented in Appendix F. 

There are sixteen employees in the SPO/NWC organi- 
zation. The fiscal and data functions are.performed by 
personnel who are assigned to the office from other func- 
tional codes on a full time basis. The four functional 
Managers are supported by project engineers who’ have respon- 
Srorlity fOr various components of the missile system; 1.e., 
Guidance and Control Section (GCS), Active Optical Target 
Detector (AOTD), etc. 

a. Participating Field Activities (PFAs) 

The SPO/NWC has program interfaces with other Navy 
and Air Force activities. Appendix G lists the primary 
Support activities with which the SPO/NWC maintains an 
interface and indicates the principal area of support pro- 
vided by these activities. The coordination and liaison 
with these activities 1S required to fulfill the SPO/NWC 
management responsibilities for which technical expertise is 
not available within NWC itself. 

5. Sidewinder Missile Component Contractors 

O©newot, the SPO/NWC responsibilities is to assist 
NAVAIR in the resolution of production problems. This role 
requires interface with companies who have hardware con- 
tracts for Sidewinder components. Appendix H lists the 
major component contractors and the components manufactured, 


With whom SPO/NWC maintains an interface. 
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Ce RESPONSIBILITIES/TASKS AND INFORMATION FLOW 
1. Description of Responsibilities and Tasks 

The SPO/NWC responsibility is delegated to the 
SPO/NWC via the Commander, NWC, through the line organiza- 
tions (see Appendix C). These responsibilities flow from 
two distinct sources, l1.e., the program responsibilities as 
defined in AIRTASKS and Work Unit Assignments and the NWC 
organization responsibilities as defined in NWC and Engi- 
neering Department instructions and policies. [8&9] 

The SPO/NWC Manager, as head of the SPO/NWC, oper- 
ates under the Sidewinder (AIM-9) Program Management Plan. 
The responsibilities as defined in the plan are: a) The 
overall missile system coordination function between NAVAIR 
sponsoring activities/co-sponsoring USAF activities/foreign 
country users and NWC, b) the overall missile system coor- 
dination function (as delegated by NAVAIR between the sup- 
porting field activities and NWC, c) the overall missile 
system coordination function (as delegated by NAVAIR between 
the primary and/or secondary source contractors for missile 
system hardware and NWC, d) the overall missile system 
coordination function between NWC supporting CONELAGEOnSs 10% 
field Petes and NWC, and e) the overall missile system 
coordination function between the SPO/NWC and the NWC sup- 
mosting/participating codes. 

To carry out his assigned responsibilities, the 
SPO/NWC Manager performs or directs the performance of the 


following: a) establishment, structuring, and supervision 
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of the SPO/NWC to carry out its assigned/delegated func- 
tions, b) acquisition and/or asSignment of SPO/NWC staff 
members to perform assigned tasks in accordance with the 
established organizational and functional charts, c) estab- 
lishment of policy and procedure guidelines for carrying out 
these assigned/delegated functions, d) preparation and/or 
implementation of task assignments to be performed together 
with the responsibility and HacnOEneY assigned (including 
the determination of the in-house/off-Center structure), e) 
establishment and/or implementation of planning and control 
procedures for monitoring the progress of accomplishments, 
f) establishment and/or implementation of reporting proce- 
dures as required for off-Center sponsoring activities and 
NWC, g) preparation and presentation of program material/ 
briefings for off-Center sponsors and other Department of 
Defense official visitors, and h) establishment and mainte- 
nance of a permanent file for all program related informa- 
On . 

In summary, the basic responsibility of the SPO/NWC 
Manager is one of managing an organization with policies, 
moreanning and control techniques to perform the tasks/func- 
tions required to support the Sidewinder Program. 

As shown in Appendix F, the SPO/NWC is organized to 
Support the functional requirements of the AIM-9 series 
missile, i.e., development, test, ILS, and production. 


Using the SPO/NWC organization as the basis, Figure III-1l 
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depicts the decision levels used by the SPO/NWC Manager to 


fulfill the assigned responsibilities. 






ORGANIZATION RESPONSIBILITY 
PROGRAM MANAGER POLICY AND PROCEDURE GUIDELINES 
PRODUCTION MANAGER POLICY AND PROCEDURE IMPLEMENTATION 


PROJECT ENGINEERS: OPERATIONAL 
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DECISION LEVEL DIAGRAM—SPO/NWC 
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O AFT COMPONENTS 
O EXPLOSIVE COMPONENTS 
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Pugureseuii—-27  TEi=-3, and Il1l-4 are functional 
charts which depict the functional areas, elements, and 
items for which the Production Manager has been delegated 
responsibility. The Production Manager has the responsibil- 
ity to coordinate with each Project Engineer to ensure that 
the production engineering, production monitoring, and 
fiscal accountability areas are addressed within the Project 
Engineer's areas of responsibility. The Project Engineers 
nave the responsibility for one or a series of missile 
Pemoonents as illustrated in Figure III-l. Each Project 


Engineer is responsible for accomplishment of ail tasks 


65 





L “ON LYVHO TYNOILONNAA — SSILITISISNOdS3SY 


JOVIAYILN!I YOLOVYHLNOD 
ALIAILOY ONILYOddNS 
ALIAILOVY ONIHOSNOdS 


NOSIVI1 


¢-It aYNOSIs 


INIWSOVNVYW Viva 
INSWSZ9OVNVYW NOILONGOYd 
ALIMSV30VYL 

LNIWSOVNVYW NOILVYNODIANOD 
JONVYNSSY ALINTVWND 
ALINGVNIVINIVW/ALINISVIN3SY 


NOILVNIVAZ ONIYS3SNIONS 
NOILVIAIO/Y3 AIWWd93 





ONIYSINIONS 


NO!ILONGOYWd 





YAIOVNVW NOILONGOUd 


ILNIWSAJOVNVW Viva 
INIWSOVNVYW NOILONGOYd 
ALIMEVIOVYHL 

INIWSDVNVYW NOILVYHNOISNOO 
JONVYNSSVY ALITVNO 

ALINE VNIVINIVW/ALITIGVINSY 


ONIHSINIONS 


JONVYNSSVY LONGOYd 


WIL! 


LN3W313 


VIYV 


66 





€-IT 3HNDIS 


€ ‘ON LYVHS TIVWNOILONNA — S3ILITISISNOdSSH HADVNVIN NOILONGOUd 


JOVAYSLNI HOLOVHLNOOD 
ALIAILOVY ONILHOddNS 
ALIAILOVW ONINYOSNOdS 


NOSIVIA 


ONIHOLINOW 


NOILONGOYd 





INIWIOVNVW VLVO 
LNIWIOVNVYW NOILONGOYd 
ALINEVIOVYL 

INIWIOVNVYW NOILVHNOSOIANOD 
JONVYNSSY ALITVWND 

ALIS VNIVINIVW/ALINISVITSHY 


ONIHOLINOW JONVHNSSV 


LONGOYd 





WIL! 


INIW313 


VauHvV 


67 






€ “ON 


JOVIYIILNI 
YOLIVYLNOD 


ALIAILOV 
ONILYOddNS 


ALIAILOV 
ONtTYOSNOdS 


NOSIVIT 


v-DT aynols 


LYVHD TIVWNOILONNS —SIILITIGISNOdSSY H3DVNVW 


(YOSNOdS) 1VN 
—~H31xX3 ONILYOd3Y 


(OMN/ OdSi) TVN 
—Y3LNI ONILYOd3H 


TOYLNOD ONV 
SISATVNY LSO9 


NOIL937109 1809 


ONILYOd3Y 


IOYLNOD LSOD 





(S,OT) SSYNL 
—-tQN3dX3 YOd 
NOILVZIHYOHLNV 
3SV3134 ONV 
ONIONNA 3AIZ93Y 


ALITISVLNNODDV 


WOSI3 





NOILONGOUd 


SLIDQNS IMN 
JILVNIGHOOD 
ONV 3YVd3ud 


$1390N8 


W3Lt 


LNIW313 


v3uv 


68 





relating to his missile components in each of the functional 
areas of production monitoring and production engineering. 

The budget, funding, and cost control/reporting 
elements, as shown On Figure III-4, are accomplished through 
a series of procedures performed by SPO/NWC staff personnel. 
However, the Project Engineers have the responsibility of 
monitoring actual costs versus planned expenditures. The 
primary responsibility of the production manager in the area 
of fiscal accountability is the establishment of job orders 
(JOs) under NWC fiscal guidelines. 

The SPO/NWC AIM-9L production support responsibili- 
ties are defined through the AIRTASKS and Work Unit Assign- 
ments presented in Appendix I. These responsibilities are 
outlined in very general terms. Specific tasks are identi- 
fied on an "as required" basis to support a specific con- 
Meact. A Similar situation exists with the SPO/NWC person- 
nel's responsibilities, i.e., responsibilities are defined 
in general terms in personnel descriptions and through 


organization charts. Detailed tasks are assigned on an "as 


required" basis. 
meessignment Of Tasks and Information Flow 
To this point, the discussion of the SPO/NWC opera- 
tion has highlighted the organizational relationship, func- 
tions, and responsibilities of the organization and person- 
melean the AIM-9L production support effort. This section 
Will identify how the previously mentioned detail tasks are 


received and assigned, the nature of these detail tasks, and 
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what kind of information requirements, characteristics, and 
interfaces are associated with these tasks. 

The detailed tasks received by the SPO/NWC are as 
numerous and diverse as the previous discussions would 
indicate. They are received from any and all organizations 
discussed previously and take the form of phone calls, 
messages, letters, etc. In order to guantify the volume and 
form of these requests for task accomplishments, the authors 
collected data from correspondence files. In addition, the 
SPO/NWC Manager, the Production Manager and the GCS Project 
Engineer maintained logs of incoming requests for a period 
of twenty working days. The raw data and assumptions used 
to arrive at the volume and type data shown in Table III-B 
are contained in Appendix J. The data presented in Table 
III-B illustrates the volume, data form and organizational 
level of the information flow. This data will be used to 
assess the needed MICS characteristics and capabilities in 
the next chapter. 

The characteristics of information received by each 
member of the office to fulfill his responsibilities is 
different. The difference is primarily in the level of 
detail and scope of information required for the decision 
Making process, 1.e., the Project Engineer is involved with 
many detail facts on one component of the Sidewinder mis- 
Sile, the Production Manager is involved with production 


problems encompassing all the components of the Sidewinder 
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missile, the SPO/NWC Manager is involved with summarized 
meees for all functions of the program. 

The flow of information (who receives/who requests) 
is also different. The Project Engineers' primary contacts 
are with the NAVAIR technical codes, contractor technical 
engineers, and NWC technical personnel and production mana- 
gers. The Production Manager's primary contacts are with 
the NAVAIR Assistant Project Manager, NWC branch heads, and 
contractor program personnel. The SPO/NWC Manager's primary 
contacts are the NAVAIR Project Manager, other DoD Program 
personnel, NWC division and department heads. 

Figure III-5 represents an information flow anal- 
ysis from and to the SPO/NWC. For purposes of this study, 
only one Project Engineer is addressed. The other Project 
Engineers would have similar interfaces with applicable 
NAVAIR and NWC technical codes. The type and content of 
tasks and information flow for other Project Engineers would 
be similar. The different individuals and organizations 
that interface with the SPO/NWC personnel are noted. The 
solid and dash lines represent information flow into and out 
of the SPO/NWC, respectively. This analysis is helpful in 
showing the multiple informational interfaces at each level 
and the multidimensional aspects of the information flow. 

The assignment of tasks within the SPO/NWC organi- 
zation can be described as a structured or programmed 
decision-making process. The requests for task accomplish- 


ment are directed to the cognizant functional area and/or 
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Project Engineer by the application of a predetermined area 
Seeresponsibility guide. Distribution of incoming corre- 
spondence is made from a standard distribution list which 
relates subject to cognizant personnel, i.e., the Project 
Engineer (GCG) receives a copy of all correspondence relat- 
ing to the GCG, the Production Manager receives a copy of 
all production related items, and the SPO/NWC Manager re- 
ceives a copy of all correspondence. The Data/Configuration 
Manager (D/CM) receives all correspondence related to data 
(ECPs, contract data items, etc.) It is then the responsi- 
bility of each individual to take action on items (tasks) 
relating to their area of responsibility. 

Examples of the process would be: 1) the D/CM 
receives all ECPs and starts them into the configuration 
control process, and 2) the Project Engineer receives a 
request for a specific task accomplishment and then proces- 
ses action items by a formal task agreement or verbal ar- 
rangement with the functional codes, depending on funding 
requirements and scheduled time span. It is significant to 
note that the programmed method of task assignment within 
the SPO/NWC does not record these specific arrangements in 
any formal system. Sometimes a "tickler" copy of an action 
document which has been assigned to a particular Project 
Engineer is retained, or a note is made in the SPO/NWC 
Manager's notebook, but no formal record is kept on all 
assignments. Formal systems do exist to control and track 


certain items, such as ECPs and contract data items. These 
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Systems will be discussed in the following section of the 
thesis. 

The assignment of tasks by the SPO/NWC personnel to 
the NWC functional organization 1S accomplished through a 
task agreement system as indicated above. Each functional 
code which supports the SPO/NWC is issued a task agreement 
which defines the scope of work, funding required, and 
schedule anticipated for a given fiscal year. The Produc- 
tion Manager, Project Engineer, and SPO/NWC Manager as a 
team write these task agreements as a part of the yearly 
budget process. Task assignments are made within these task 
agreements in response to specific requests for work or 
information received by the SPO/NWC. The major tasks of the 
Project Engineer are to determine the progress of specific 
detail tasks against a general task agreement and meet 
program commitments. The Project Engineer has the responsi- 
Bprity tO monitor the task progress on a continuing basis 
through personal contact and weekly fiscal reports. Addi- 
tional task agreements are written for special efforts not 
anticipated at the start of the fiscal year, and where the 
funding requirement is greater than twenty-five thousand 
dollars. All these task agreements are in essence a formal 
contract between the SPO/NWC and each of the functional 
codes. Information flow among all the participants, as 
Shown in Figure III-5, takes many forms. In addition to the 
"as required" communication flows previously discussed, 


there exists a requirement for formal periodic reports to 
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NAVAIR and NWC management from the SPO/NWC. These reports 
are to provide the overall program progress in terms of 
cost, schedule, and performance which is required for man- 
agement decision making. A detailed discussion of these 
reports and the system for their generation will be under- 


maken in the next section. 


we. CURRENT CONTROL AND INFORMATION SYSTEMS 

A single integrated MICS does not currently exist 
within the SPO/NWC. Rather, the existing system is made up 
of a number of disjointed systems designed to perform infor- 
mation and control functions in specific areas. These 
systems include the Correspondence Filing and Distribution 
System, Funding Control System, Task Agreement System, Mark 
III Management System, Data/Configuration Management System, 
Periodic Reports System, and Program Review Action Item 
system. This section will discuss each of these systems 
individually to gain an appreciation for their purpose, 
functions and effectiveness. 

ime cOpnespondence, Filing and Distribution 

The correspondence and filing system in the SPO/NWC 

is designed to log, distribute and file each item of corre- 
spondence which is transmitted from or received by the 
office. Correspondence as used herein is either a letter, 
message, transmittal receipt, speedletter or memorandum. 


The system functions are performed by a civilian contractor 
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eno utilizes the contractor person fulltime. The annual 
cost to the SPO/NWC is $24,000. 

Figure III-6 depicts the steps which each item of 
correspondence follows through the system. The log entries 
and semi-annual listing contain the microfilm ID number, 
the date of the document, the type of correspondence, the 
originator file number, the originator's code or organiza- 
tion, the correspondence serial or registration number, the 
addressee name or code, the subject of the correspondence, 
and the title of any enclosures. Approximately a one day 
turn-around time is involved in the distribution, microfilm 
and file processes. The keypunching is not done on a 
regular basis. The sorting of the card deck file and pro- 
duction of the file number sequence listing is done semi- 
annually. The file copy is maintained in the SPO/NWC files 
for two years; after this time it is packaged, transferred 
to a federal storage facility, and stored indefinitely. The 
_ developing of the microfilm is done monthly and the micro- 
film cartridges are retained in the SPO/NWC. 

The system is basically designed to provide a 
permanent record of all SPO/NWC correspondence. With the 
date and originator, any item of correspondence can be 
retrieved from the file system. 

eee ngene Control Process 
Tiesa@escription of the funding control process is 


limited to the interaction of the SPO/NWC and the NWC 
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Comptroller (Code 08) financial system and therefore does 
not include the Code 08 processing procedures. The SPO/NWC 
budget as submitted to PMA-259 (sponsor) is the basis for 
the funding received by NWC for the Sidewinder production 
Emoport effort. 

The funding system, as depicted in Figure III-7, is 
used to report, bill, and track the funding from sponsors 
for all NWC projects and programs. The SPO/NWC production 
Support funding is identified through the NWC financial 
System by a seven digit customer order number. The customer 
order identifies the funds to the Engineering Department, 
the Sidewinder production support effort, and the fiscal 
year the funding was appropriated. Added to the customer 
order are three letters which define the job order (JO). 
Unique JO letters are established by the SPO/NWC Production 
Manager for each task agreement entered into with the func- 
tional codes. The JO letters are the means by which the 
SPO/NWC identify, track, and control the internal expendi- 
tures versus task agreement allocations. 

As noted in Figure III-7, there are two processes 
involved; one is the NWC Code 08 financial system, which has 
the control of all financial processing and two, the SPO/NWC 
JO system which establishes the JO and task agreement from 
which the functional codes derive the assets to pay sal- 
aries, purchase material, etc. 

Funding documents, 1.e., AIRTASK, MIPR, etc., are 


received by Code 08 and enter the financial system. Then 
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SPO/NWC, Engineering DeSign Division, and Engineering Depart- 
ment review the documents for acceptance or rejection. Once 
the funding is accepted, a planned budget with JOs is submit- 
ted to Code 08. This budget establishes the planning data 
required by NWC management for the funds received. The 
budgets are prepared by the Production Manager and Project 
Engineers based on projected Pe npute from each of the 
functional codes involved in the particular task agreement. 
Format, overall policy and content are reviewed by the 
SPO/NWC financial assistant and SPO/NWC Manager before 
release. The budget documents are also signed by the divi- 
sion and department offices. 

Once the funding documents are received, approved, 
and budgets prepared, the functional codes can use the 
funding for the performance of specific tasks. As task 
assignments are accomplished by the functional codes, the 
applicable customer order and JO are cited on timecards, 
requisitions, and other expenditure documents. The SPO/NWC 
is not involved in the functional codes timecard payroll 
process but does approve all other expenditure documents. 

Once the charges are made against the particular 
customer order and JO, a report is generated which details 
all charges. This report 1s received on a weekly basis and 
is used by Project Engineers and Production Manager to track 
funds expended against various task agreements. The monthly 


summary 1s used by the SPO/NWC Manager to track expenditures 
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against budgeted amounts. The monthly summary is also sent 
to PMA-259 as a portion of the SPO/NWC monthly report. 
Beelcds woo neetem:. Process 

The SPO/NWC depends on the functional organization 
for the support necessary to fulfill the Sidewinder AIM-9 
responsibility at NWC. To define the support requirements 
between the SPO/NWC and the functional codes, formal task 
agreements are established. The task agreements are the 
principal formal program link between the SPO/NWC and the 
Tunctional code. 

The task agreements are typically general in nature 
and define the description of work, the approach to be 
taken, and the estimated funding by customer order and 
unigue JO. Appendix K is an example of a typical task 
agreement. As seen in the example, the approach is general 
Mmeethe period of performance (schedule) is continuing for 
one year. 

The task agreements usually are established on the 
fiscal year and follow the budget cycle, although task 
agreements are established for special tasks when the esti- 
mated cost iS over twenty-five thousand dollars. 

Any particular detail tasks then remain to be 
defined and assigned in meetings, memoranda or telephone 
calls between the Project Engineers and the functional 
Seganization. 

In summary, the task agreements perform the fol- 


lowing functions: a) define the general resource level 
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required from the functional code, b) define the general 
description of work and approach, c) define the funding 
level for the functional organization with unique JOs, qd) 
define the eye esa requirements, and e) define the general 
schedule. 

4. Mark III Management cen. 

The Mark III Management system is used within the 
SPO/NWC to visually display the Sidewinder component con- 
tracts' Master Data Program Schedules. The Mark III Manage- 
ment system 1S a computer based management system with two 
basic outputs available to the user: 1) direct outputs from 
the computer, and 2) outputs resulting from computer gener- 
ated plots. 

MiemeGibeoceE sOULDULS, 2.e, Listing of planning 
updates, listing of safety paths, etc., are not used in the 
Sidewinder Production Support effort and will not be dis- 
cussed. The computer generated plot is used for tracking 
contract data items (CDI) in the AIM-9L Production Support 
area. Contract data items are primarily reports and plans 
required to be delivered by the contractor at prescribed 
times or intervals in accordance with the contract. These 
reports and plans (referred to as contract data items) are 
reviewed by NWC to insure compliance with the contract and 
technical worth. 

The computer generated plot is basically a planned 
schedule. The plots are available in three different forms: 


1) detail, 2) selective, and 3) summarization. For contract 
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data items, the summarization form is used. The plots, one 
for each contract, give the activity (data item), respon- 
Sible Project Engineer, and item delivery schedule for each 
data item. Figure III-8 is a block diagram of the flow of 
a data item when received by the SPO/NWC. 

The data plots are used as a visual representation 
of the contract data item delivery dates. The incoming 
contract data items are checked against the contract re- 
quirements by a data clerk, and are routed to functional 
codes with a response date assigned by the Data Manager and 
Project Engineer. The data clerk tracks the response dates 
and compiles review notes. The Data Manager and/or Project 
Engineer then write a letter response as required in the 
Bmeecific contract. 


5. Data/Configuration Management System 





The configuration management responsibility within 
the SPO/NWC requires evaluation of Engineering Change Pro- 
posals (ECPs), establishment of product baselines, establish- 
ment and maintenance of a master documentation control 
center, and establishment of configuration management prac- 
tices. 

Plans to define data/configuration management 
practices and policies within NWC are contained in the 
Document Control Plan for the Sidewinder AIM-9H/L missile 
(TN 5551-1-75). The bulk of the configuration management 
effort is in the processing of ECPs required to control, 


change, and maintain the product baseline. The product 
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baseline includes all drawings and specifications used to 
define the AIM-9L missile. To illustrate the process in- 
volved in changing the product baseline, a flow diagram, which 
includes the contractor and Defense Contract Administration 
Service (DCAS) organization's role along with process time 
requirements, 1S shown in Appendix L. As illustrated, 
twenty steps are performed by the SPO/NWC Project Engineer, 
D/CM, Configuration Accounting personnel and appropriate 
functional codes upon receipt of an ECP by the SPO/NWC. 
These actions require about 20 working days to accomplish. 
The SPO/NWC receives anywhere from 20 to 50 Class II ECPs a 
month which are processed within the SPO/NWC by the D/CM and 
two data clerks. 

Processes similar to those shown in Appendix L 
are required for a Class I ECP with the exception that 
NAVAIR has final approval/ disapproval authority. Once 
production deliveries have started; however, only four to 
five Class I ECPs are received each month so they have a 
small impact on the overall workload. 

6. Periodic Reports 
There are four formal periodic reports required 
from the SPO/NWC in conjunction with the AIM-9L Production 
Support effort. The NAVAIR program status report and the 
Visit action report are each required on a monthly basis. 
Reports to NWC management consist of the NWC temacanaat 
Program Status Report (monthly), and the NWC Weekly Program 


Highlight Report. 
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The monthly NAVAIR report, the most comprehensive 
of the reports, includes a detailed technical status of each 
functional discipline of the program with corresponding 
funding status. The technical status is compiled by the 
Project Engineer from monthly reports submitted by the 
fomcteLOnal codes. The funding status 1s compiled from the 
detail Code 08 computer summary. The monthly status reports 
submitted by the technical codes are received by the SPO/NWC 
ten days after the end of the report month. The Project 
Engineers then integrate these reports and submit the draft 
NAVAIR report to the SPO/NWC Manager. The report is nor- 
mally mailed to NAVAIR by the end of the month following the 
m=eport month. 

The NAVAIR visit action reports are used to provide 
information to NAVAIR on NWC personnel's trips to missile 
component manufacturers’ facilities. There are an average 
of twenty visit action reports prepared per month. The 
reports are prepared by the traveler, collected by the 
SPO/NWC and transmitted to PMA-259 by official letter. 

The NWC internal management reports are prepared by 
the Production Manager and Project Engineers. The funding 
data 1S summarized from the same data as the NAVAIR reports 
and the technical aspects are short comments on significant 
problems and/or accomplishments, prepared by the Production 
Manager and Project Engineers, with less detail than the 
NAVAIR reports. The NWC internal management reports are of 


two types: 1) a NWC Commander's report prepared on a monthly 


87 





basis, and 2) an Engineering Department Head (Highlight) 
report prepared on a weekly basis. The Highlight report 
contains more technical progress and problem details and 
does not contain funding data. 
7. Program Review Action Items 

Formal program reviews between Navy and component 
contractors personnel are held on a periodic basis. The 
reviews are program production related with program status 
and problems the primary agenda. The results of these 
reviews are formal and semi-formal minutes with action items 
assigned by the Infrared Missiles Program Manager or Assist- 
ant Program Manager (APM) to the contractor, NAVAIR func- 
tional personnel and/or NWC. The SPO/NWC has the responsi- 
bility to see action is taken on all items assigned to NWC. 

The process followed to ensure action item accom- 
plishment depends on the responsible Project Engineer and 
the priorities he assigns to program review action items, 
the type of personnel available within the functional codes 
to respond to his requests, his ability to persuade the 
functional personnel, etc. There is no formal process 
established and each Project Engineer uses his own system to 
assign, track and report status of program review action 
items. 

The volume of action items resulting from any given 
status review meeting is highly variable. For example, the 
number of action items from two consecutive GCS contract 


status review meetings was from four to sixty-two. With an 
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average of one status review meeting per month, this would 
be an average of thirty-three action items SPO/NWC Project 
Engineers must delegate to functional codes, track and 


report status on per month. 


So 






IV. SIDEWINDER PROGRAM OFFICE (NWC) MICS REQUIREMENTS 


A. BACKGROUND 

To this point, the authors have stated the problem of 
program planning and control as it exists at the SPO/NWC. 
The problem has been presented in general terms and with 
current literature viewpoints on the managerial functions of 
planning and control and MICS considerations. In addition, 
they have detailed the current environment of the SPO/NWC, 
and the systems currently used to provide information for 
planning and control purposes. The previous chapters, 
therefore, represent the first two phases of the MICS system 
ime@emcycle as presented in Chapter I. This chapter will 
address the elements of the third phase in the life cycle - 
the Requirements Phase. The roles, responsibilities and 
information flows described in Chapter III will be consid- 
ered in terms of concepts and considerations presented in 
Chapter II in order to arrive at meaningful system require- 
ments for a MICS to support the needs of SPO/NWC. The 
information and control systems currently in existence at 
SPO/NWC will be evaluated in light of these systems require- 
ments in order to determine the adequacy of their perform- 
ance. The result of this review and evaluation process will 
be a gross MICS design for the SPO/NWC. 

This requirements determination activity, as outlined 
by Rigo, is nothing more than the design process as discus-' 


sed in Chapter II. As previously presented in that chapter, 











Dr. Wilkinson contends that the appropriate design process 
is dictated by the perspective taken with respect to the 
MICS. The authors contend that the appropriate perspective 
for the SPO/NWC MICS is that of a decision-oriented network 
and therefore the appropriate design approach is one of 
defining the required outputs and working backwards to 
specify the input data and conversion processes necessary. 
This contention is made based upon the assumption that the 
information needed within the SPO/NWC for the successful 
accomplishment of the majority of their responsibilities can 
be provided by regularly scheduled reports. This basic 
assumption will be verified as the requirements determina- 
tion/design process is executed in this chapter, with the 
exception of specific instances which will be indicated. 

In executing the design process in this chapter the 
authors will use a modified Burch and Strater approach. The 
initial effort will be the definition of the desired SPO/NWC 
MICS goals and objectives. The current systems will be 
evaluated in terms of their ability to meet these goals and 
objectives. This will be followed by the development of a 
conceptual model of the desired system and the definition of 
required outputs. Finally, the necessary inputs and proces- 


Sing will be addressed. 


B. SPO/NWC MICS GOALS AND OBJECTIVES 
It can be seen that the roles and responsibilities of 


the personnel within the SPO/NWC, as described in Chapter 


ob 









III, fall into the categories of operational control and 
Managerial control in the Anthony framework. The Project 
Engineers are responsible for assuring that specific tasks 
are carried out within their areas of cognizance. The 
Production Manager and the SPO/NWC must coordinate and plan 
to assure that resources are obtained and used effectively 
and efficiently in the accomplishment of the program objec- 
tives. In general, it can be stated that the goals of the 
SPO/NWC MICS are to provide operational control at the 
Project Engineer level, and managerial control at the Pro- 
duction Manager and SPO/NWC Manager level. The adoption of 
this perspective allows, perhaps even ietfe(Olbes 7 tele Wist=y leKe 
the information and MICS characteristics and considerations 
Meeaoprtate tO these categories in the design process of the 
SPO/NWC MICS. Within these two general MICS goals of oper- 
ational and managerial control are various objectives which 
will be discussed in the following sections. 
meecPpecational Control 

The first objective of the operational control 
aspect of the MICS is to provide a "closed-loop" task track- 
ing system. Koontz and O'Donnell state that "the basic 
control process, wherever it is found and whatever it con- 
trols, involves three steps: 1) establishing standards, 2) 
measuring performance against these standards, and 3) cor- 
recting deviations from standards and plans."{10] This de- 
scription implies a "closed-loop" system whereby information 


1s fed back to the manager in order for him to measure 


o2 





actual performance against established standards. The 
objective of the task tracking system is to provide a mech- 
anism for the recording of tasks to be accomplished, and a 
means of identifying those tasks which have been completed 
and those which have not in order for the Project Engineer 
to take appropriate action. 

A second objective of the operational control 
subsystem 1S to provide a uniform or standardized method and 
format for the tracking of tasks within the SPO/NWC organi- 
zation. One of the problems described in Chapter I was the 
lack of uniformity among the individual Project Engineers' 
methods of task tracking which results in considerable 
Memtusion and research effort when these individuals are 
absent or rotated. The establishment of a single format or 
method would allow for timely and orderly retrieval of 
information in the absence of any particular’ individual and 
allow for reduced training among Project Engineers in the 
event of position rotation. 

Peatiacn@o yective or the operational control sub- 
eotem 1S Funding visibility at the JO level. In addition 
to monitoring task accomplishment in terms of schedule and 
performance, the Project Engineers should be able to track 
expenditures on tasks being performed within the functional 
codes and PFAS as appropriate. 

A final objective of the operational control por- 
tion of the MICS is the ability to provide operational 


information for historical purposes. One of the elements of 
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the first operational control objective (closed-loop task 
tracking) was the identification of the actual accomplish- 
ment of an asSigned task. While the primary use of this 
information is to highlight the remainder of the tasks, 
1.e., to identify those tasks which have not been completed, 
an equally important aspect is the ability to produce proof 
of task accomplishment and provide the informational results 
of the task completion at some point in the future. The 
MICS must include this capability in order to adequately 
Support the SPO/NWC operations. 
pee Managerial Control 

In order to exercise effective managerial control, 
the decision maker must have visibility into the resource 
areas which he is attempting to manage. The first objective 
of the managerial control subsystem of the MICS is to pro- 
fae Visibility into the SPO/NWC organization itself. The 
Production Manager and SPO/NWC Manager must know which 
responsibilities or tasks are not being fulfilled so that 
they may bring additional resources to bear if required. 
This can be accomplished by an overdue task reporting system. 
This system would be an exception reporting system by nature 
and would identify those specific areas which require mana- 
gerial attention. 

The second objective of the managerial control 
subsystem is visibility of external areas essential to the 
accomplishment of program tasks and objectives. These areas 


Pmaeludae the functional codes within NWC and other activities 
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which interact with SPO/NWC, as outlined in Chapter III. 

The Production Manager and SPO/NWC Manager have a need to 
know the level of workload within these activities in order 
to make appropriate resource allocations and tradeoffs in 
light of program goals. The level of workload intended here 
would reflect only SPO/NWC tasks to be performed by these 
activities. This visibility would allow the Production 
Manager and SPO/NWC Manager to establish priorities among 
the various SPO/NWC tasks which a particular activity was to 
perform in the face of limited resources within that organi- 
zation, or to request and/or provide additional resources 
mee the completion of critical tasks. 

In addition to the level of workload within the 

—~supporting activities, the SPO/NWC Manager needs to know the 
level of funding and expenditures as applicable to the tasks 
performed by these activities. This visibility would only 
be required at the customer order level; however, it would 
be very important in providing insight to resource utiliza- 
tion and progress of task accomplishment. 

A final objective of this managerial control ele- 
ment of the MICS is the recording and processing of his- 
torical task accomplishment data for planning purposes. 

This capability would enable the SPO/NWC Manager to plan 
future workload and funding requirements by providing such 
information as the average task processing time by component 


area by a particular functional code. Another example would 
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be the average cost per task by component area by a func- 
tional code. This would be particularly helpful and appli- 
cable in the processing of ECPs and CDIs. While no model is 
envisioned which would predict with extreme accuracy the 
cost and time parameters of a particular future task, the 
analysis of historical data would provide some insight into 


future resource requirements. 


ec. EVALUATION OF CURRENT INFORMATION AND CONTROL SYSTEMS 
ie Oberational Control 

The goals and objectives of an MICS were enumerated 
in the previous section of this chapter. The operational 
jmontrol objectives as established are: 1) a closed-loop 
task tracking system, i.e., a means to identify tasks that 
are completed or not completed, 2) a uniform method and 
memmac for task control, 3) funding visibility at the JO 
level, and 4) a record of completed task data. 

Planters tic current MICS against these objec— 
tives highlights the deficiencies or adequacies of present 
practices. The results of this analysis will indicate the 
problem areas that need improvement and point out areas that 
must be dealt with if development of a new system is neces- 
sary. 

A closed-loop task tracking system is the number 
one objective of the SPO/NWC MICS. Neither the correspond- 
ence, filing and distribution system, the task agreement 


system, nor the program review action item system provide 


@ 
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the closed-loop system desired. None of these systems, as 
structured, provides the visibility to ascertain if re- 
quested action has been completed. 

The D/CM system, Mark III Management System and 
funding system individually possess the characteristics of a 
closed-loop system. The major problem is that they do not 
tie back into the correspondence system and therefore pro- 
vide a closed-loop only on a subsystem level. In addition, 
these systems require manual updating and information re- 
trieval and subsequently are very time consuming. Since 
they do not provide due date sequencing or exception data, 
this type of information must be retrieved by a search 
through the entire file. 

As is evident in cing GrUSecUSsilenaen ehenexLsS-eLng 
SPO/NWC information and control system in the preceding 
chapter, the existing system is made up of a number of 
disjointed systems. There 1S no uniform method and format 
for task control. Each of the existing systems is designed 
Sempertorm information and control functions in specific 
areas and does not attempt to integrate the information into 
a Single format at either the operational or managerial 
levels. As a result, a Project Engineer, the Production 
Manager, and/or the SPO/NWC Manager must go to three or four 
different reports or files to determine the status of work 
under his cognizance. The time required to accomplish this 


menconsidered excessive. 
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The individual Project Engineers keep their own 
personal tracking system of notebooks or chalkboard entries, 
each with his own format. This makes tracking or interpre- 
tation of status difficult in the absence of one of these 
individuals. The absence of a predetermined format and 
system for: 1) program review action item, and 2) miscel- 
laneous requests for task accomplishment, which do not fall 
into one of the predetermined categories in existence re- 
sults in the loss of data connected with the completion of 
these tasks. In fact, some of the requests probably do not 
ever get accomplished and are never brought to light since 
there is no system to record and track their progress. 

The funding process at the JO level is adequate in 
that a system is available for SPO/NWC use. However, as it 
is being used, it does not provide the cost-performance 
tracking of tasks at a level that the Project Engineer 
needs. The mechanism exists but the implementation is 
lacking. The lack of cost visibility at the JO level is a 
problem in each of the current MICS systems. D/CM and Mark 
III systems have JO control but it is at such a level that 
the expenditures for any given ECP review are unknown and 
only averages can be determined. A Similar situation exists 
with the program review action items in that all expendi- 
tures for all items in a functional code are charged against 
a general task agreement and no visibility is provided on 


any particular action item task. 
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Zee iemeGer tal Conero | 


The managerial control objectives of the desired 
SPO/NWC MICS are: 1) visibility into the SPO/NWC organiza- 
tion, 2) visibility into external areas, 3) expenditures 
level summaries, and 4) historical summaries on completed 
tasks. Analysis of the current MICS in light of these 
objectives will determine the adequacies or deficiencies of 
the current practices. 

The current information and control systems, with 
the exception of the funding, do not provide managerial 
Visibility into the SPO/NWC. Neither the correspondence and 
filing system, D/CM system, program review action item 
system, nor Mark III system provide, on a scheduled basis, 
any data on past due or delinquent tasks. This type of 
past-due tasks information can be located in D/CM card files 
but it is not readily available. 

A similar situation exists with visibility into the 
SPO/NWC functional support organization. The current infor- 
mation and control systems do not provide any type of excep- 
tion reporting or workload levels. Visibility is available 
through the monthly technical reports on past performance 
Only. There is no means to highlight workload difficulties 
and therefore allow the SPO/NWC to set priorities or reallo- 
more resources. 

The current funding system provides adequate re- 
porting on the financial status of the program at the cus- 


tomer order level. 
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Pistericate tate data using the current information 
and control systems is deficient in that there is no central 
file system to retrieve information on past-due tasks. 
Historical data muee be retrieved manually from a diverse 
number and type of files, and subsequently manipulated by 
hand to produce the desired information. 

3. Summary and Conclusions 

The evaluation of current information and control 
systems, in light of the goals and objectives established by 
the authors, highlights deficiencies in the following areas: 
meeelosed-loop tracking, 2) uniform format/methods, 3) 
management visibility, and 4) historical filing. In order 
to eliminate these deficiencies, the authors will present a 


conceptual model of a MICS for the SPO/NWC. 


De SPO/NWC MICS CONCEPTUAL MODEL 

The conceptual model of the desired SPO/NWC MICS is 
primarily a pictorial or diagrammatic presentation of the 
system inputs and outputs. The system inputs are the var- 
ious means of task and responsibility assignments discussed 
in Chapter III. The outputs consist of reports designed to 
attain the system's overall goals and objectives as discussed 
in the previous section. The conceptual design model of the 


SPO/NWC MICS is presented as Figure IV-l. 
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le EeiirlOn OF SYSTEM OUTPUTS 
This sackion will discuss in detail the outputs shown 
on the conceptual design model. Each report will be out- 
lined in turn, depicting the specific information fields 
required to prepare the output, the retrieval time and 
frequency needed, the volume of information to be reported, 
and the number, dissemination, and output security involved 
with each. 
1. Outstanding Tasks Listing 

As described in the previous chapter, the Project 
Engineer is a very key individual in the accomplishment of 
SPO/NWC responsibilities. Correspondence goes directly to 
the appropriate Project Engineer, via the "programmed" 
correspondence distribution system. He is responsible for 
the asSignment of tasks to the functional codes and other 
activities and the monitoring of progress on the task comple- 
tion. A viable, comprehensive MICS must provide the Project 
Engineer with an improved capability to discharge his respons- 
ibilities. The purpose of the outstanding tasks listing is 
to, asSist the Project Engineer by providing a uniform and 
comprehensive means by which each task assigned to NWC 
functional codes and other activities may be tracked. 

tpeoOrGet seo accomplish this, the listing must 
contain the subject of the specific task, the responsible 
code or activity name, the completion due date, the task 
initiating documentation, and the form of the required 


reply. This information will allow the Project Engineer to 


OZ 





keep track of what the task is, who is responsible for 
completion, and when completion is required. It also indi- 
cates who or what activity requested the performance of the 
task and what the desired response is to be, i.e., a report, 
letter, memorandum, presentation, etc. The output report 
should also contain an entry indicating the amount of funds 
budgeted or expected to complete the task and the amount 
actually expended as of the report date. This funding 
should be broken down into labor, Peis esas overhead, 
and "miscellaneous" categories. This will enable the Pro- 
ject Engineer to monitor costs concurrently with the sched- 
ule and performance parameters. 

As a means of organizing the multitude of tasks 
which are to be tracked by each Project Engineer, four 
categories should be delineated. There would be ECPs, CDIs, 
Program Review Action Items and other tasks. All the 
information items desired above should be included on spe- 
cific tasks within each of these four categories. In order 
0 act as a "tickler" to the Project Engineer, the informa- 
tion items listed above should be presented in due date 
sequence within the four categories. This will enable the 
Project Engineer to see delinquent tasks readily, as well as 
those on the immediate time horizon. 

In addition to the due date sequence listings 
within the four task type categories, a report is also 
needed, arranged in responsible code or activity sequence. 


fie information fields would be the same as those in the due 
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date report; however, this listing would highlight the 
workload in the functional codes and other activites as well 
as the schedule and cost performance of these activities. 
The Outstanding Tasks Listing in due date sequence 
would be tailored to each Project Engineer, i.e., each 
Project Engineer would receive a listing showing the tasks 
in his area of cognizance (GCS, AOTD, etc., as applicable.) 
In addition, the D/CM would receive an aggregate listing of 
femrees EO enable him to ascertain those ECPs which were 
late in the review cycle and those which were nearing the 
due date. The responsible code or activity report would be 
provided to the Production Manager and SPO/NWC Manager to 
give them the visibility into the activity's workload levels 
and enable them to set priorities, make resource alloca- 
tions, and determine if new tasks can be accepted. It could 
also be provided to the functional code heads to give them a 
summary of SPO/NWC work to be performed by their organization. 
A review of the volume of tasks outstanding indi- 
cates that approximately 120 items are outstanding each 
month in the area of AIM-9L production support. These items 
are divided among the four Project Engineers under the 
Production Manager. In order to adequately monitor these 
tasks, the Outstanding Tasks Listing should be provided to 
the Project Engineers on a weekly basis, and the information 
provided shall not be more than seven days old. The respon- 


Sible code or activity report should be provided to the 
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Production Manager and the SPO/NWC Manager every two weeks 
and should not present information more than seven days old. 
2. Overdue Tasks Listing 

The Overdue Tasks Listing would provide the Produc- 
tion Manager and SPO/NWC Manager with visibility into the 
SPO/NWC organization itself and highlight those areas which 
require managerial attention. The information provided 
would be the same as presented in the Outstanding Tasks 
Listing; however, only those unaccomplished tasks which had 
surpassed the completion date would be listed. The Produc- 
tion Manager would receive a weekly listing showing all 
tasks overdue by five or more days and the SPO/NWC Manager 
would receive a weekly listing showing all tasks overdue by 
ten or more days. Both of the reports would be in due date 
sequence; however, the cognizant Project Engineer and func- 
tional code would also be listed so that dissemination of 
this report should be restricted to the Production Manager 
and SPO/NWC Manager only. 

fee completed Tasks Listing 

The purpose of the Completed Tasks Listing is to 
provide a record of task accomplishments and thereby close 
the loop which was begun upon the receipt of a request for 
task accomplishment. In addition, it would provide a data 
base for projections of future requirements and capabili- 
ties. The basic information elements which were established 
by the Outstanding Tasks Listing would be retained on the 


Completed Tasks Listing and the completion date, outgoing 
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response identification number (e.g., letter serial number 
message date~time group), total costs, and time to complete 
the task would be added. This 1isSting should be arranged in 
incoming requestor documentation identification number 
sequence in order to tie specific responses to specific 
requests. This would enable SPO/NWC personnel to retrieve 
the requested information at a later time through the use of 
the original requestor identification number. 

Only one listing would be required and should be 
provided on a bi-weekly basis. It should contain the accum- 
ulation of up to the previous six months information. After 
eae accumulation of six months information, the last listing 
would be retained and a new cumulative listing would be 
initiated. Based upon the average number of tasks outstand- 
ing, it 1s anticipated that in a six-month period approxi- 
mately 750 task accomplishments would be recorded. 

4. Historical Information Summaries 

The planning and estimating for future workloads 
and tasks is an important element of the SPO/NWC Manager 
responsibility. With the application of many years of 
experience and by repeating similar tasks, the planned 
details become more accurate in terms of cost, schedule and 
performance. However, when personnel change, the corporate 
memory is lost and another training period begins. 

The data base established by the Completed Tasks 
Listing would retain the needed task accomplishment data. 


This data could be manipulated to produce information on an 
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"as required" basis to furnish the SPO/NWC Manager with such 
outputs aS average time and/or cost for task completion of a 
certain type by a given functional code or PFA. This type 
of information could be used to answer "what if" questions 
and also to evaluate the efficiency of a particular func- 
tional code or PFA. 

5. Funding Summaries 

Funding summary reports are essential to provide 
the fiscal information necessary to manage the SPO/NWC. 
Funding reports for the managerial level should include 
funding received by NWC, planned expenditures, actual expend- 
itures, and cumulative expenditures for the fiscal year by 
customer order. A further breakdown of actual expenditures 
mito labor, overhead, material, travel, contracts and miscel- 
laneous should be included. The reports should be available 
On a monthly basis. This will allow program visibility in 
time to avoid over expenditures. 

The number of reports would be small since only one 
copy per customer order number is required. AIM-9L produc- 
tion support would have only one report per month. 

The report should be disseminated to the SPO/NWC 
Manager and the Production Manager. The fiscal assistant 
would keep and maintain file copies. The same report could 
then be used for NAVAIR and NWC management reports. 

The summary funding reports would provide a means 


to track and control expenditures at the managerial level. 
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It would be available for upper management reports and 


should not require any output security restrictions. 


i. DEFINITION OF PROCESSING REQUIRED 

Having determined the characteristics of the outputs 
required by the desired SPO/NWC MICS, it is possible to 
provide a general set of requirements for the processing 
function of the system. As described in Chapter II, the 
processing functions can be viewed in terms of response 
time, frequency, data volume, data manipulation and storage 
or file requirements. 

The frequency of the output required and the currency 
of the information desired will affect the response time and 
frequency of the processing operations. In order to provide 
weekly listings with information less than seven days old 
requires a system processing time of one day. The response 
time of the processing function must, therefore, be one day. 
However, the frequency of the update would be weekly. Those 
reports which are required bi-weekly would result in an 
update frequency of bi-weekly with a processing response 
time of one day in order to provide information with a 
currency of seven days. Similarly monthly reports would 
require monthly updating. The "as required" reports would 
not require aS immediate a response time. Three days would 
be sufficient to respond to most "what if" questions and 
Since the information would be historical, there would not 


memany strict restrictions in the currency of the data. 
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The data volume would be dependent upon the number of 
tasks assigned during the period and the amount of data 
recorded for each task. The number of tasks has been pre- 
viously estimated at 120 per month, and the information 
‘fields required were enumerated under the discussion of the 
Outstanding Tasks Listing and the Completed Tasks Listing. 

The storage or file requirements would be determined by 
the volume characteristics described above, the number of 
variations of the basSic reports required, and the length of 
time for which the data must be retained. The Outstanding 
Tasks Listing has three variations: the due date sequence 
listing, the responsible activity listing and the aggregated 
ECPs listing. The Overdue Tasks Listing would be provided 
in two variations. The Completed Tasks Listing would be a 
Single listing with no variations. The funding summaries 
would require arrangement of the data by customer order. 

The Historical Information Summaries would require the 
arrangement of the completed task data by functional code or 
PFA and subject category to enable future processing to 
provide the desired information. The number of files ac- 
tually required to provide the data outputs represented by 
the various reports, will be dependent upon the data proces- 
Sing method selected for the MICS. A manual or electromech- 
anical method would require separate files for each. An EAM 
Or punched card equipment method could use a single or small 
number of card files and merely re-sort them each time a new 


variation of output is required. An electronic computer 
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could utilize separate file storage or a data base storage 
system as deemed appropriate. 

The outstanding tasks data would be changing constantly 
over a period of time but would retain Mere nte ly the 
same volume level as previously indicated. The completed 
tasks data would be retained in a file arrangement for six 
months; therefore, the file would contain about 750 tasks. 

Processing operations would be required to provide the 
mistangs as described in the output definition section. 
These could be done manually or with machine and the extent 
of processing would be determined by the number and type of 
files maintained. Obviously, if a separate file were main- 
tained for each type of report, no processing would be 
required other than compiling the information into a report 
itself. The Historical Information Summaries would require 
calculation of average cost and time. Also, calculation of 
ranges of values or variances, and standard deviation from 


the mean values could be required. 


G. Deer TtrON OF INPUTS REOQULRED 

The input sources for the desired SPO/NWC MICS are 
shown in the Conceptual Design Model (Figure Iv-1). The 
primary personnel to actually input data to the sya would 
be the Project Engineers. Upon receipt of a task assign- 
ment, the appropriate Project Engineer would fill out a 
formatted input data sheet with the required information. 


Thas basic document would then become the instrument for 
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taking the transaction up in the MICS. Updating would also 
be done by the Project Engineer; however, the insertion of 
the completion data indicating task accomplishment could 
only be done by the Production Manager or SPO/NWC Manager. 


Verification of input data would be required before allowing 


the data to enter the MICS. 
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V. CONCLUSIONS AND RECOMMENDATIONS 


A. SUMMARY 

This thesis represents a comprehensive review of the 
current literature on MICS theory and applications, anda 
thorough en ew of the current SPO/NWC organization and MICS 
by the authors. Goals and objectives for a viable SPO/NWC 
MICS were established in light of the theoretical management 
practices appropriate, and the needs of the SPO/NWC. An 
evaluation of the current SPO/NWC information and control 
systems was made with respect to the established MICS goals 
and objectives, and the current systems were ‘found to be 
deficient as noted in the preceding chapter. An improved 
MICS was therefore deemed necessary by the authors, anda 
conceptual model was presented representing a viable, compre- 


hensive MICS for the SPO/NWC. 


Be CONCLUSIONS 

The authors concluded in Chapter IV that the current 
SPO/NWC information and control systems failed to meet the 
desired performance in the areas of operational control and 
managerial control. Specifically, deficiencies were noted 
in the areas of closed-loop task tracking, uniform format/ 
methods, management visibility, and historical filing. In 
order to eliminate these deficiencies, a conceptual model 


of an improved MICS was presented. The alternatives to 
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providing an improved MICS are the redesign or revision of 
the current MICS, or the design of a totally new MICS struc- 


ture. 


oF RECOMMENDATIONS 
1. MICS Revision and Augmentation 

It is the authors' recommendation that the present 
MICS be revised and augmented. Design of a totally new MICS 
structure is not considered necessary. The revision of the 
existing systems would adapt the adequacies of existing 
systems to the characteristics of the conceptual model, and 
the augmentation of currently lacking capabilities would 
provide the feedback and visibility required. 

What 1S envisioned is an integrated MICS Wea Zang 
the existing systems' structures but introducing a common, 
uniform, input documentation to provide a single means of 
tracking and recording task accomplishment within the exist- 
ing systems. These existing systems would then become 
subsystems of the integrated MICS. This approach would 
utilize the existing adequacies of these current methods and 
would assist in providing the added operational and manager- 
mae control required. 

The introduction of a feedback mechanism to produce 
a closed-loop task tracking system would provide the infor- 
Mation required for adequate operational control and mana- 


gerial control. This information would then become the 
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basis for the reports previously described which are not 
available under the current system. 
2. Data Processing Method 
The data processing method required for this inte- 
grated MICS could be any of the four methods discussed in 
Chapter II; however, the authors recommend that either an 
EAM or computer method be investigated for application. 
This recommendation is based upon the volume and time con- 
straints represented within the conceptual model, as out- 
lined in Chapter IV. 
Si. Participatory Management and Design 
As pointed out in Chapter IV, the Project Engineer 
is a principal benefactor and key individual in the initia- 
@miemeand updating of information in the MICS. It is there- 
fore recommended that these individuals be participants in 
the subsequent design and implementation of an improved MICS 
as advocated by the authors. Any MICS can only be effective 
it all concerned Beer and it and use it to its fullest 
advantage. 
oe oulOw-On, Study 
As noted in the Methodology section of Chapter I, 
memmcethesis represents the first three phases of the MICS 
development cycle. It 1S recommended that a follow-on study 
be conducted in accordance with the MICS Development Model 
to complete the Preliminary Design and allow the SPO/NWC to 
actively pursue the total ection development and implement- 


ation of the required MICS. 
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APPENDIX B 
NAVAIR-NWC SIDEWINDER PROGRAM INTERFACES 





SIDEWINDER PROGRAM OFFICE 
NWC 
CODE 36202 


INFRARED MISSILE 
PMA—259 
PROGRAM MANAGER 

















CLASS DESK OFFICE 
AIR—5105B 
ASST PROGRAM MANAGER 





a 






Sia tities 


PROJECT ENGINEER AIR—5105B1 
PROJECT OFFICE AIR—5105B2 
CONTRACTING OFFICER AIR—21611 
CONTRACT SPECIALIST AIR—21611J 
LOGISTICS AIR—41041A 
MATERIAL MANAGEMENT AIR—4122B2 
TRAINING EQUIPMENT AIR—4135C 
NARF WORKLOAD SCHEDULE AIR—4144E 
GSE LOGISTICS AIR—41721C 
CONTRACT PRICING AIR—50632 
HERO/SAFETY AIR—52024 
HERO/SAFETY AIR—52024A 
RELIABILITY AIR—52051 
RELIABILITY AIR—5205/ESA—1154 
AERODYNAMICS AIR—530113 
LAUNCHER POWER SUPPLY AIR—532118B 
LAUNCHER AIR—53212 
GH/L S&A, FUZES AIR—53241 
Sisal, FUZES AIR—53241B 
WARHEADS AIR—53242A 
SH/CHAP—GCG, WINGS, FINS AIR—533313A 
9L—GCS, WINGS, FINS AIR—533323C 
LAUNCHER TEST EQPT AIR—53441C 
MISSILE TEST EQPT AIR —534418B 
HANDLING EQUIPMENT AIR—53443 
CONTAINERS AIR—53443C 
MOTORS, GAS GENERATORS AIR—53663C 
SHIP INSTALLATIONS/ AIR—53712 
AIRCRAFT SUPPORT 

QUALITY ASSURANCE ESA—11123 
PRODUCTION ESA—2041D 
PRODUCTION ESA—2041D1 
PRODUCTION ESA—64 
COST DATA ESA—20838 
PROCUREMENT BUDGET ESA—2012A 
PRODUCTION SUPPORT ESA-—61A 
LEGAL COUNSEL AlR—OOC 
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APPENDIX G 
SPO/NWC—PFA INTERFACES 


SIDEWINDER PROGRAM OFFICER 





CODE 36202 
NAVAL WEAPONS CENTER 

CHINA LAKE 
PACIFIC MISSILE TEST CENTER — ECP LOGISTIC IMPACT 
PT. MUGU, CA. 
FLEET ANALYSIS CENTER — TEST EQUIPMENT CERTIFICATION 
CORONA, CA. 
NAVAL ORDNANCE STATION — ROCKET MOTOR TECHNICAL SUPPORT 
INDIAN HEAD, MD. 
EGLIN AIR FORCE BASE — AIR FORCE TECHNICAL REQUIREMENTS 
FT. WALTON BEACH, FL. 
NAVY GAUGE AND STANDARDS LAB — GAUGES 
POMONA, CA. 
NAVAL WEAPONS SUPPORT CENTER — WARHEAD SUPPORT/MANUFACTURER 
CRANE, IN. 
OGDEN AIR LOGISTICS COMMAND — IN—SERVICE MISSILE AND UTILIZATION DATA 
OGDEN, UTAH 
AIR FORCE TEST AND EVALUATION — TEST SUPPORT 
CENTER, KIRTLAND, N.M. 
NAVAL ORDNANCE LABORATORY — CONTAINER PROCUREMENT 
LOUISVILLE 
NAVAL WEAPONS LABORATORY — ELECTROMAGNETIC REQUIREMENTS 
DAHLGREN AND TEST 


122 





APPENDIX H 


SPO/NWC — SIDEWINDER COMPONENT CONTRACTORS INTERFACES 


p--cc- co 


CS aaa aS i eae 


RAYTHEON COMPANY 


AERONUTRONICS—FORD 


SANTA BARBARA RESEARCH CENTER 


MARTIN MARIETTA 
ROCKETDYNE 
BERMITE 
MICRONICS 


ER] 


CRANE—NAVAL WEAPONS 
SUPPORT CENTER 


LOCKLEY MFG COMPANY 
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SIDEWINDER PROGRAM OFFICE 
CODE 36202 


GUIDANCE & CONTROL 
SECTION 


GUIDANCE & CONTROL 
SECTION 


FUSE 
FUSE 
MOTOR 
MOTOR 


SAFETY AND ARMING 
DEVICE 


WINGS 
WARHEAD 


FIN 
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ADURLSSCE AIBTASK WO. buMUC%wD, AD. 
Commander (Code 55202) A05P-204/2162/6000/00000 | 
Naval Weapons Center moneeuH i RO AMLNO. NOL 


Paine Lake, CA 93555 


CF FORT LEVEL 


MAYAIR PROJECT ENGINEER Coot Normal 
AITR-05P/ CLASSIFICATION OF al/au 
Mecroome, Jr. ESA-2041 | UNCLASSTFIED 


1. The AIATASK/WORK KXPIKERICARAR described below is assigned in accordance with the indicated effort level and schedule: Func 
ing autharization for ALHTASNS will be provided in separate correspondence. If this ATATASA HR AKARR AXA RRA e¢annot Le accosa- 
plished as asaigned, advise the Cosmander, Naval Aic Systess Command, and the SAVAINSYSCOU TSS COORADINALOR, if applicable. 


Meme Deyond the planning phase will be accomplished unless the 


eae 


Mempeessees heve tunds in hand or written assurance thereof. 


Meee Ce LATION, REFERENCES, AND/OR ENCLOSURES: 


3. TECHNICAL INSTRUCTIONS: 
e: Production Support of Air Launched Guidec Missile 
AS é | “ 


me Purpose: The purpose of this AIRTASK is to assign to the 
SAT Cie poOrOeheceL on SUDDOrL TreSpOnSi bi LlitLes 
Me beuncned Guided kissile ‘leapon Systems as set forth herein. 


j- 
O 
ry 





Meeeeacksround: The policy of the Neval Air Systems Command 
Mme 05P/2S2-20) is to delegate to specified field activities certain 
Mimetions required in suvovort of Cooeeaeamecton oO. ALG (Aim Launcnec 
Meee 2Ssitles). The assignment of Production Supnort to svecified 
Meela activities will further consolidate engineering functions end 
Peovide Optimum interface between Basic Design Engineering, Integrated 
Besiscics Support, Maintenance Engineering and Production Support. 

Bee Detailed Reauirerents: ~Uneer this AIRTASK N&VUPNCEN 
Meme bake = - shall support -NAVAIR by performing assigned 
Memes Cirected by NAVALR (AIR-O5P/ES4-20) in work assignments issued 
Meeecive to Date Nanasement Support, Confisuration Management SUP Orage 


feoduct Assurance Support, and AG uiER Sela ulLve™ upon . 








lineica toc (sy Drirectrea Comm sbala) , ag 
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wowwee CU ATION AND notes MAILING 





i AIRTASK NO. AQSP-20/216/6000/ 
~ 0000 Amend 
(1) Data Manarement Suvovort: 


Ses Ne Nee ge Fe Ne TEA are RI ea ae 

(a) Coordinate review and up-dating of data so as to 
MmeOovide current data packages for reprocurement of assigned systems > 
related equipment or elements thereof. 


Cop Sst scan Cnn O5P/ESA=-204) in definition of data 
requirements as required. 


me) Configuration Ménazement Suvport: 


(ymecerdinauve confieuretien mangement (identification 
Meer ol, and status accounting) efforts so as to provide current 
Mmecncty Daselines and configuration traceability for assigned systems 
related equinment or elements thereor. 


(o>) Review for svstem impact and submission to NAVAIR of 
recommendations concerning Class I ECP and critical/major waiver and 
deviation requests. 


(Cy ekevuew 10” system impact of Class Il ECP and minor 
Beaver and deviation requests. Technical approval of Class Il ECP 
Mm@oeminor waiver and deviation requests wnen specified by the production 
Smeract. 


(d) As required, conduct configuration audits. 
i Product Assurance Suvvort: 


(a) Participate in pre- and post-award surveys, quality 
Mpeemerme cOntractor/contractins officer technical meetings and facility 
Conierences as required. 


(b) Conduct GLAT (Government Lot Acceptance Testing) or 
meovide technical support therefor, as required. 


(ce) Perform comparative trend analysis of production test 
Gate, field test data, and performance data to evaluate: system per- 
Mermence, quality, and reliability. Adverse trends and recommendations 
Mor corrective action shall’ be reported to NAVAIR (AIR-05P/ESA-204) 
immediately. o=oo7” oS 7 a 


(d) Review production svecifications, assembly and test 
Meer ucttons, cuality assurance procedures, and reliability reauire- 
Memes 10r assicned systems to determine correlation of assembly, test, 
Beelaty and reliability requirements during production, assembly and 
meee and delivery of the RFI round to inventory. 
; WepmecCoordinete Ghuality and reliability efforts to assure 
Meeeoll Ol ivy or such efforts with system requirements. 
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IRTAKS ,NO 
QO5P- 384/21,6 2/6000/00000 F 
ie 


A 
: A 
Amend 
co MeCwGd- = vesuseollLpmeny. Cenud: HeaunOnmmona = cCOrrel anion 
Bor Gach assigned system. 
( eancaim management reporting systems as established 
at FMSA&G (Fleet Missile Systems Analysis and Evaluation Group) 
meode 25). 


(4) Administrative Supvort: 


(ymccordanate PsA (Participating Field Activities) 
Megauetion support budget requests so as to submit to NAVAIR (AIR- OB YE 
ESA-204) cone (1) BROGuUCtLOMmUSUDPOre DUdZeL requirement for each 
@osigned system. 


Coomouomet to NAVAIR (AER-05P/ESA-204) for each assigned 
Meooem 2 quarterly report containing funds and manhours exvended for 
Muon Le «SUDDOYrt areas contained in this AIRTASK and allowing 
meaceaollity to the PFA level by work unit assignment number. 


fe SCHEDULE: 


Memo is a continuing AIRTASK assignment. Effective date is 
ie Sep fa7s. 


eer ORES AND DOCUMENTATION: 


Beene ports: Reporting and documentation requirements will be 
aaa | 


Merined in the individual WORK UNIT ASSIGNMENTS established under 
mms ALTRTASK. : 


MC ONTRACTUAL AND WORK AUTHORIZATION AUTHORITY: 


Seapraccs with industry and work authorization to PFA's (Partici- 
Meee tela Activities) to perform portions of this AIRTASK are 
Mereby autnorized within the limit of funds made availeble. 


Meso nCk AND DISPOSITION OF EQUIPMENT: 


Meese AiRTASKX includes the authority to dispose of equipment acquired 
DY NAVWPNCEN China.Lake On oso Fee oy Wave GOr Use ln econmeceion 
Meer tnis AIRTAS<, unless otherwise specifiied.at the time of its 
assignment. ” — 


8. AIRCRAFT PEOQUIREMENTS: 
Requirements for testing (PMT) involving aircraft shall be achieved 
meeousch normal channels at 





mee cOSl ESTIMATES: 


Funding will be estimated and allocated by individual WORK UNIT 
ASSIGHMENTS. 


eZ 





RTASK MO. 
~204/2162/6000/00000 Amend g 
10. STATUS OF APPLICABLE FUNDS: 


Funding for this AIRTASK will be provided by separate correspondence. 
See ECURITY REQUIREMENTS: 


moreesecurity clearances of personnel working on projects under 
Meese RTASK and the security classifications on documentation and 
Rardvware associated with this AIRTASK shall be commensurate with the 
Meroot: 1cation of that hardware or documentation as determined from . 
mae applicabel security regulations. 


BODy to: 
Addressee ( 5) 


SXCMISTESTCEN, Pt Mugu 
BevAVIONICrAC, INDIANAPOLIS 
WAVATRDEVCE:, Warminister, PA 


“SWC, Dahlgren 
ISAEG ANX, Corona 


ee 





we 


_ DEPARTMENT OF THE NAVY 


£ AVE ASK/ WORK UNIT ASSIGNMENT NAVAL AIR SYSTEMS COMMAND See NAVAIR 3900.8 or superaedure 
NAVAIR FOR4 3930/1 (REV. 9-69) WASHINGTON, D.C. 20360 for applicable details on com- 
pleting thia form. 


- ~ 
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CLASSIFICATION 


UNCLASSIFIED 
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Gommander (Code 55202) A05P- ASAE SPAS AUSTETs Te a 


Naval Weapons Center 
Mhana Lake, CA 93555 N/A 


EFFORT LEVEL 


NAVAIR PROJECT ENGINEER CODE n 
7 | ATR-O5P/  -aoeninemior iim 
BRS a 0nd UNCLASSIFIED 


W. GROOMS. dee 


1. The AIRTASK / WHER 20505 433 HOSMENT described below 18 assigned in accordance with the indicated effort level and schedule. Fund- 
ing authorization for AIRTASKS will be provided in separate correspondence. If this AIRTASK/ PORKSLN XIX ASSYGNKESK cannot be accom- 


plished as assigned, advise the Commander, Naval Air Systema Command, and the NAVAIRSYSCOM T&E COORDINATOR, if applicable. 


Bequest that the following changes be made to this AIRTASK: 


mec nangee paragraph 3.d.(3) to read: 
(3) Product Assurance Support: (See Note 1) 


wee faa Note 1 as follows: 


Mavemibeeril etforts exoended in support of Product 
Guelity sssurance will bevwavy the direction 
of AIR-05P/ESA-4 and as specified by Work 
Unit Assignments issued by same against 
Poesy a PRUASK. 


~ 


©. Amend paragraph 8. to read "Not anvlicable." 


Boppy to: 
Addressee (5) 
PMA-259 
AIR-O5P/ESA-4 
ATR-O5P/ESA-2041iD 





SIGNATURE (By Direction COMMAVALA) 


9. Deca ke 


CLASSIFICATION ANO GROUP UARAING 
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DEPARTMENT OF THE NAVY 
KERTASKHZ WORK UNTT ASSIGNMENT were" MAVAL ATR SYSTEMS COMMAXD See NAVAIR 3900.3 of supersedure 


NAVAIR FORM 3930/1 (REY. 9-69) WASHINGTON, D.C. 20360 for applicable details on com- 
plecing this form. 


CLASSIFICATION 
PAGE 1 0F 3 


UNCLASSIFIED | 
AOORESTEE AIRTASK NO, AMENO. NO, 

Naval Weapons Center WORK UNET NO. AMENO. NO. - 
(Code 55202) ESA~204/AIM-9L/01 6 

China Lake, CA 93555 EFFORT LEVEL [ / 
NAVAIR PROJECT ENGINEER COOE 


Normal 
CLASSIFICATION OF AT/AU 


Unclassified 





1. The AtRKEN3K/WORK UNIT ASSIGNMENT described below is assigned in accordance with the indicated effort level and schedule. Fund- 
ing authorization for AIRTASKS will be provided in separate correspondence. If this AZGQUXS&/WORK UNIT ASSIGNMENT cannot be accom- 
plished as assigned, advise the Commander, Nava! Air Systems Command, and the NAVAIRSYSCOM T&E COORDINATOR, if applicable. 


2. Cancellation, References and/or Enclosures. 

Ref: AIRTASK AO5P-204/2162/6000/000000 
Meeeelechnical Instruction. 

a. Title. AIM-9L In-House Systems Engineering and Production Support Activities. 

Bb. Purpose. To define the production support services to be furnished by Naval 
Weapons Center (NAVWPNCEN) to the Naval Air Systems Command (NAVAIRSYSCOM) and the 
Naval Weapons Engineering Support Activity (NWESA) for the procurement of the AIM-9L 
SIDEWINDER Missile System. 

c. Background Information. The NAVWPNCEN has been providing production support 
on the AIM-9H SIDEWINDER missile under the provisions of the referenced AIRTASK and 
Work Unit Assignment No. AO5P-204/AIM-9H/11. 


fee Detailed Requirements. At the direction and/or with advance concurrence of 
ESA-204, provide the following production support activities: 


(1) Program Support 
(a) As directed by ESA-204,assist in the preparation of procurement 
requests (PR's), requests for proposals/quotations (RFP's/RFQ's) and contract 
negotiations to assure the coucinuity of program elements. 


(b) Assist ESA-204 in the resolution of production problems. 


(c) Assist ESA-204 in the resolution of weapon system interface problems, 


mee., test equipment, avionics, logistics, and support equipment (NARF and NWS). AN 
\se 
(d) Participate in Program Review Meetings. wee 





SIGNATURE (By Direction COMMA 4IR) 








CLASSIBMEATION INO GROUP MARKING 
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Previons assnes of this fora ere obsolete, 
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(2) Product Assurance Support 


(a) Review, analyze and evaluate program reliability and 
maintainability requirements, performance, and demonstrations. 


(b) Assist ESA-204 in the preparation of specifications 
and other documentation or presentations as required. 


(c) Review, analyze and evaluate product assurance program 
requirements, performance and demonstration. 


(3) Data Management Support 


Collate, review, and validate all approved changes on the 
AIM-9L data package. Ensure that the data is updated prior to releasing 
for production procurement. 


(4) Configuration Management 


(a) Evaluate engineering change proposals by performing 


Mots On hardware in the NAVWENCEN laboratories or in contractor's 
faciitities, as required. 


(b) Establish production baselines, a master documentation 
control center, and configuration management practices. 


(c) Monitor contractor compliance with the product baseline 
tusk and other contractual requirements (e.g., reliability, maintainability, 
etc.) and provide such other assistance to the Contractor to resolve 
production problems, specification compatibility problems, and any other 
problems affecting production. 


epeWetatled Procram Plan. N/A 
4. Schedule. 
This is a continuing Work Unit Assignment. 


op Reports and Documentatian. 


a. Submit to ESA-204 a quarterly report containing funds and manhours 
expended for each of the support areas contained in this Work Unit Assignment 
and allowing traceability by Work Unit Assignment Number. 


130 





ESA-204/AIM-9L/01 Page 3 of 3 


b. Provide ESA-204 with any suggested update, change or additional 
requirements to the current Work Unit Assignment, which is desired for the 
next years effort. The revised Work Unit Assignment will become the basic 
document for budget submissions and is required prior to.1 June. 


c. Correspondence relating to this Work Unit Assignment shall be routed 
through ESA-204 or as directed by ESA-204. 


6. Contractual Authority. 


See AIRTASK. 
See oource and Disposition of Equipment. 
See AIRTASK. 
8. Aircraft Requirements. 
See AIRTASK. 
9. Cost Estimates. 
To be supplied under separate transmittal. 
emeeocatus of Applicable Funds. 
Funds will be provided by separate correspondence. 
ti. Security Classification Requirements. 


See AIRTASK. 


Copy to: 

NWC 55202 (5) 
PMA-259 
ESA-2012A 
ESA-2041D 
AIR=-5105B 





NAVMAG 

AAFB. 

Bea eueu 

USS .MIDWAY 
NARF. 
Kirtland AFB. 
CANAVPERS. 
Hero Ford 
Meooma PLANT . 


HAC/C. 
NELLIS AFB. 
MAG-15 


USS.KANSAS-CITY 


Eglin AFB. 
FLTAC. 
USS.DOWNES 
AAFB. 

MICOM. 

Wet 

DCASD. 

NESC. 

EIRCC . 

CSAF. 

NWSC. 
FAIRWESTPAC. 
CNAPA. 
OPTEVFOR. 
CNM. 

IMMCO. 
CNAVRES. 
NASCREPAC. 
NAVFITWPSCOL. 
NWS/Y. 
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MAG—31 
NAVAIRLANT 
USDAO/SS. 
CRuyact 
NAD/H. 
MMMU—1 
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FITRON-32 
NACG. 
MAG-12 
NWESA. 
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TASK AGREEMENT = IREEROEPASTHENTAL 
SqND=MIC“3920/19 (1-76) PART 1 
——————————————oICOoCoUoUaaE~_= ESS 
PROGRAM 


__AIM-9L PRODUCTION SUPPORT 


MeecOLs= | COSNIZAMYT SEFAPTNENT CONTACT PERFORMING ENG: NEER/MALAGER 
36202 R. W. Doucette T. W. Hampton 
C4G Div 1 OlviStON HEAD SIGNATURE PERF DIV DIViSION HEAD SIGNATURE 


362 366 _ _ 


mASoK Ts TLe CHARGE NCo 


AIM-9L PRODUCTION ENGINEERING/MONITOBING FOR APT COMPONENTS 134790 * 


DESCRIPTION OF WORK REQUIRED: 















Provide technical monitoring and production support of the AIM-9L procurement program for rocket 
motors, warheads, safety-arming devices, wings fins and coupling rings. 

Responsibilities include data, configuration and product assurance support to NAVAIR, the Side- 
winder Program Office, prime contractors and subcontractors. 





APPROACH TO BE TAKEN: 


DATA SUPPORT: Generate, review and interpret baseline drawings and specifications. Review 

and evaluate Engineering Change Proposals (ECPs), Specifications Change Notices (SCNs), Waivers 
and Deviations. Maintain documentation technical content accuracy. 

CONFIGURATION SUPPORT: Perform necessary review to verify that production hardware matches 
the design equations. Resolve incompatabilities between hardware and design. Provide fabrication 
proceedures to contractors and assist in the resolution of production problems. Support Level-of- 
Effort contracts and propose design changes to improve producibility. Evaluate special designs ana 
hardware modifications and estimate the cost impact of design ecnanges including implementation 

and production costs. ; : _ 

PRODUCT ASSURANCE SUPPORT: Participaie in pre- and post-award surveys, quality audits, 
contractor/contracting officer tecnnical meetings and facilities conferences. Maintain facilities 

and perform quality assurance, acceptance qualification and failure analysis testing. Review and 
evaluate contractors orcduction, test, handling and assembly procedures to improve producibility. 
Perform first article inspections and tear downs as required. Conduct failure mode studies to improve 
reliability. Perform design and certification of special test equioment for use during the production 
contract. 


~ 


REPORTING: 


Monthly reports in the format of enclosure (1) will be submitted to the Program Office no later 
than the 10th of the following month. 





FEUNDING: - 


Applicable Job Orders: 
ACF — Safety and Arming Device ACI — Wings arid Fins 
ACG — Warhead 
ACH — Rocket Motor 











1>SK ASG SEEM ERT a INT SSOCESARTMENTAL AGENCvENT 


PENTerNl-3920/19 (1976) Parr 2 


ee 
TN NE Se 


{remhs 4 
This is a continuing task assignment. 
4 

= PeSOUEE: a HOS ee 


ey 77 

mace 10 (.2) 2 12% 

ACG 24 (.5) 0 a. 24K 

“a oe. 2) : 2 11K 
mA (. 5) 2 Dok 


CRITICAL MANS CHER 


DISCIPLINE /NAVE NUMEER | MANHCURS | SCREOULE ITEM 
N/A 
OX 5 COSA TIONAL PACILITES, SOUETENL SERIEES OS SE a re Si 2 0 UF OR cas 
ITEM Fo ounce | aouNT | SCHEDULE 
N/A 
| ; 
 _ ae rere TT oe ONE on ee 
OGNDEPT GR CiNiriaL)3 peng Dee Ga (untae) 
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Sawie oe MONTHLY REPORT 


FROM (Reporting Code) a 
TO Sidewinder Prograin Office, Code 36202 
SUBJ (month) Report of Sidewinder Tasks 


1. Customer Order Title and No. (Sidewinder AIM-9L Production, 1367205) 
a. Job Order No. (ANA) 
(1) ACCOMPLISHMENTS 
Summary of: 
1) tests completed 
2) publications completed 
3) reports completed - 
4) drawings completed 
5) significant correspondence 
6) significant events/break-thrus 
(2) PROBLEMS 
Summary of problems encountered. 
(3) TRAVEL 
Summary of travel including purpose and results. 
(4) VIP Visits 
Summary of visitors including purpose and resulis of visits. 
b. Job Order No. (ANB) 
(Same format as l.a. above.) 
2. Customer Order Title and No. (Sidewinder AIM-9H Production, 1367705 
(Same format as 1. above.) 


(Reporting Official) 


Enclosure (1) 
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